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This application provides a resource determin-

ing method and acommunication apparatus. The method
includes: A first communication apparatus receives first
information, where the first information is used to sche-
dule communication of Q communication groups, one
communication group includes a sending communica-
tion apparatus and a receiving communication appara-
tus, the first information includes N pieces of commu-
nication group indication information and first resource
allocation information, N is less than or equal to Q, the N
pieces of communication group indication information
indicate N scheduled communication groups, the first
resource allocation information indicates a first resource,
and the first resource is used to determine communica-
tion resources of the N communication groups. The first
communication apparatus determines a communication
resource of a first communication group based on the first
resource, where the first communication group includes
the first communication apparatus, and the N pieces of
communication group indication information include first
communication group indication information indicating

the first communication group. The first communication
apparatus performs communication on the communica-
tion resource of the first communication group. This can
reduce information overheads and improve resource
utilization.

500

Second communication
apparatus apparatus,

S501: Send first information, where the first information is used to
schedule K communication groups to perform communication, the
first information includes N pieces of communication group
indication information and first resource all ocation information,
N=K, the N pieces of communication group indication information
indicate N scheduled communication groups, the first resource
allocation information indicates a first resource, and the first
resource is used to determine communication resources of the N
communication groups

First communication

$502: Determine a communication resource of a first
communication group based on the first resource, where the first
communication group includes the first communication apparatus
T

S503: Perform on the ication resource of
the first communication group
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Description

[0001] This application claims priority to Chinese Patent Application No. 202210521171.3, filed with the China National
Intellectual Property Administration on May 13, 2022 and entitled "RESOURCE DETERMINING METHOD AND COM-
MUNICATION APPARATUS", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication field, and more specifically, to a resource determining method and
a communication apparatus.

BACKGROUND

[0003] In a mobile communication system, when a terminal communicates with a network device, the network device
may schedule, by using one piece of control information, one terminal to communicate with the network device. During
sidelink communication, the network device may allocate a transmission resource to the communication terminal. A base
station sends control information to a transmit end terminal, and the transmit end terminal sends sidelink data on an
allocated transmission resource based on the control information.

[0004] However, in a scenario in which there are a large quantity of communication terminals, in the foregoing
scheduling manner, large control resource overheads are needed, and resource utilization is low.

SUMMARY

[0005] Embodiments of this application provide a resource determining method and a communication apparatus, to
reduce information overheads and improve resource utilization.

[0006] According to a first aspect, a resource determining method is provided. The method includes: A first commu-
nication apparatus receives first information, where the first information is used to schedule communication of Q
communication groups, Q is an integer greater than 1, one communication group includes a sending communication
apparatus and a receiving communication apparatus, the first information includes N pieces of communication group
indication information and first resource allocation information, N is an integer greater than 1, N is less than or equal to Q,
the N pieces of communication group indication information indicate N scheduled communication groups, the first
resource allocation information indicates a first resource, and the first resource is used to determine communication
resources of the N communication groups. The first communication apparatus determines a communication resource of a
first communication group based on the first resource, where the first communication group includes the first commu-
nication apparatus, and the N pieces of communication group indication information include first communication group
indication information indicating the first communication group. The first communication apparatus performs commu-
nication on the communication resource of the first communication group.

[0007] According to the foregoing solution, a second communication apparatus may schedule, by using the first
information, a plurality of communication groups to separately perform intra-group communication. In comparison with
scheduling one communication group by using one piece of control information, a scheduling latency can be reduced. In
addition, the N communication groups share one piece of resource allocation information in the firstinformation, thatis, the
first resource allocation information, and may determine, based on the first resource indicated by the first resource
allocation information, acommunication resource of acommunication group to which each of the N communication groups
belongs. In comparison with that the second communication apparatus indicates a communication resource of each
communication group in the first information, information overheads can be reduced, and resource utilization can be
improved.

[0008] With reference to the first aspect, in some implementations of the first aspect, the first resource includes the
communication resources of the N communication groups.

[0009] According to the foregoing solution, the second communication apparatus may indicate, by using the first
resource allocation information, that the first resource may specifically include the communication resources of the N
communication groups. In this way, the second communication apparatus and communication apparatuses in the N
communication groups reach a consensus on the first resource. When the information overheads are reduced, and the
resource utilization is improved, the communication apparatuses in the N communication groups may determine, from the
first resource, a communication resource of a communication group to which each of the communication apparatuses
belongs, so that a communication apparatus in each communication group can communicate with a communication
apparatus in the communication group on a communication resource of each communication apparatus.

[0010] With reference to the first aspect, in some implementations of the first aspect, the first resource is a commu-
nication resource of a second target communication group in the N communication groups.
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[0011] By way of example and not limitation, the second target communication group is a communication group
indicated by the 15t or last piece of communication group indication information in the N pieces of communication group
indication information.

[0012] According to the foregoing solution, the second communication apparatus may indicate, by using the first
resource allocation information, that the first resource is specifically the communication resource of the second target
communication group in the N communication groups. In this way, the second communication apparatus and commu-
nication apparatuses in the N communication groups reach a consensus on the first resource. When the information
overheads are reduced, and the resource utilization is improved, the communication apparatuses in the N communication
groups may determine, based on the first resource, a communication resource of a communication group to which each of
the communication apparatuses belongs, so that a communication apparatus in each communication group can
communicate with a communication apparatus in the communication group on a communication resource of each
communication apparatus.

[0013] Withreference to the first aspect, in some implementations of the first aspect, there is an association relationship
between the first communication group indication information and the communication resource of the first communication
group.

[0014] According to the foregoing solution, there is the association relationship between the first communication group
indication information and the communication resource of the first communication group. In this way, a communication
apparatus in the first communication group can determine the communication resource of the first communication group
based on the first communication group indication information and the association relationship, so that the communication
apparatus in the first communication group can communicate with a communication apparatus in the first communication
group on the communication resource of the first communication group.

[0015] With reference to the first aspect, in some implementations of the first aspect, that the first communication
apparatus determines a communication resource of a first communication group based on the first resource includes: The
first communication apparatus determines the communication resource of the first communication group based on the first
resource and a ranking of the first communication group indication information in the N pieces of communication group
indication information.

[0016] By way of example and not limitation, the communication resources of the N communication groups are
sequentially arranged based on an arrangement order of the N pieces of communication group indication information
in the first information.

[0017] According to the foregoing solution, specifically, the ranking of the first communication group indication
information in the N pieces of communication group indication information may be associated with the communication
resource of the first communication group. In this way, the first communication apparatus may determine the commu-
nication resource of the first communication group based on the ranking of the first communication group indication
information in the N pieces of communication group indication information and the first resource, so that the commu-
nication apparatus in the first communication group can communicate with a communication apparatus in the first
communication group on the communication resource of the first communication group.

[0018] With reference to the first aspect, in some implementations of the first aspect, sizes of the communication
resources of the N communication groups in the first resource are the same; or sizes of communication resources of
communication groups other than a first target communication group in the N communication groups are the same, and a
size of acommunication resource of the first target communication group is different from that of a communication resource
of one communication group other than the first target communication group.

[0019] Bywayofexample and notlimitation, the first target communication group is a communication group indicated by
the 1st or last piece of communication group indication information in the N pieces of communication group indication
information.

[0020] According to the foregoing solution, the sizes of the communication resources of the N communication groups
may be the same. In this way, the first communication apparatus may determine the communication resource of the first
communication group based on the same size of the communication resources of the N communication groups, the
association relationship between the first communication group indication information and the communication resource of
the first communication group, and the first resource, so that the communication apparatus in the first communication
group can communicate with a communication apparatus in the first communication group on the communication resource
of the first communication group. Inaddition, if the first resource cannot be equally divided by N, it may be stipulated that the
size of the communication resource of the first target communication group is different from that of a communication
resource of another communication group, so that communication groups can reach a consensus, and accurately
determine respective communication resources when the first resource cannot be equally divided by N.

[0021] With reference to the first aspect, in some implementations of the first aspect, that the first communication
apparatus determines a communication resource of a first communication group based on the first resource includes: The
first communication apparatus determines the communication resource of the first communication group in a resource
other than a first non-candidate resource based on the first resource, where the first non-candidate resource is a resource
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that is not used for communication of the N communication groups.

[0022] According to the foregoing solution, it may be stipulated that when allocating communication resources to the N
communication groups, the second communication apparatus determines the communication resources of the N
communication groups after excluding a common unavailable resource (that is, the first non-candidate resource) of
the N communication groups. Correspondingly, the N communication groups determine the communication resources of
the communication groups in aresource other than the first non-candidate resource based on the first resource. In this way,
the second communication apparatus and the communication apparatuses in the N communication groups reach a
consensus on a resource determining manner, and the N communication groups can accurately determine respective
communication resources.

[0023] Optionally, the first non-candidate resource may be configured by using common signaling (or information), for
example, cell common signaling or group common signaling.

[0024] Withreference to the first aspect, in some implementations of the first aspect, the communication resource of the
first communication group includes a second non-candidate resource, the second non-candidate resource is not used for
communication of the first communication group, and that the first communication apparatus performs communication on
the communication resource of the first communication group includes: The first communication apparatus performs
communication on a resource other than the second non-candidate resource in the communication resource of the first
communication group.

[0025] According to the foregoing solution, if the communication resource of the first communication group includes an
unavailable resource (that is, the second non-candidate resource) of the first communication group, the first commu-
nication apparatus performs communication on the resource other than the second non-candidate resource in the
communication resource of the first communication group. If the first communication apparatus is a sending commu-
nication apparatus, the first communication apparatus does not send a signal on the second non-candidate resource, and
correspondingly, a receiving communication apparatus in the first communication group does not receive a signal on the
second non-candidate resource. If the first communication apparatus is a receiving communication apparatus, the first
communication apparatus does not receive a signal on the second non-candidate resource, and correspondingly, a
sending communication apparatus in the first communication group does not send a signal on the second non-candidate
resource. In this way, communication apparatuses in the first communication group can accurately receive and send a
signal, to implement mutual communication.

[0026] Optionally, the second non-candidate resource may be configured by using dedicated signaling (or information),
for example, signaling of the first communication apparatus or signaling of the first communication group.

[0027] Itshould be noted thatthe first non-candidate resource is the resource that cannot be used for the communication
of the N communication groups, and may be referred to as the unavailable resource of the N communication groups. The
second non-candidate resource is a resource that cannot be used for the communication of the first communication group,
and may be referred to as the unavailable resource of the first communication group. The unavailable resource may be a
resource pre-allocated for another purpose. For example, the unavailable resource may include a resource occupied by a
conventional communication system (for example, a communication apparatus in an NR system cannot use a resource
occupied by a cell reference signal (cell reference signal, CRS), a synchronization signal, or the like of an LTE system), to
ensure compatibility between communication systems. The unavailable resource may be a reserved resource, for
example, a reserved resource used for transmission of another signal, or a resource reserved for another reason, for
example, a reserved channel state information reference signal CSI-RS resource, a reserved synchronization signal
resource, or a reserved transmission resource of a special service. The unavailable resource may include a periodic
resource, a semi-persistent resource, or the like that has been allocated to another communication apparatus. However,
this application is not limited thereto.

[0028] With reference to the first aspect, in some implementations of the first aspect, that the first communication
apparatus performs communication on the communication resource of the first communication group includes: When a
proportion of the second non-candidate resource in the communication resource of the first communication group is less
than or equal to a resource threshold, the first communication apparatus performs communication on the resource other
than the second non-candidate resource in the communication resource of the first communication group, where the
second non-candidate resource is not used for the communication of the first communication group.

[0029] According to the foregoing solution, when a proportion of the unavailable resource in the communication
resource of the first communication group is greater than the resource threshold, a code rate is high after rate matching.
This causes low communication reliability and a low probability of correct transmission. Therefore, the first communication
apparatus may not perform communication on the communication resource when the proportion of the unavailable
resource in the communication resource is greater than the resource threshold, to reduce a resource waste.

[0030] Withreference tothefirstaspect,in someimplementations of the first aspect, the firstinformation further includes
M pieces of communication group indication information and second resource allocation information, M is a positive
integer, M+N is less than or equal to Q, the M pieces of communication group indication information indicate M scheduled
communication groups, the second resource allocation information indicates a second resource, and the second resource
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includes communication resources of the M communication groups, or the second resource is a communication resource
of one of the M communication groups.

[0031] According to the foregoing solution, the second communication apparatus may schedule a plurality of com-
munication group sets, and a communication apparatus in each communication group set determines a communication
resource of a communication group based on a same piece of resource allocation information. For example, one
communication group set includes the N communication groups, and the N communication groups determine the
respective communication resources based on the first resource allocation information. Another communication group
set includes the M communication groups, and the M communication groups determine respective communication
resources based on the first resource allocation information. This improves scheduling flexibility of the second commu-
nication apparatus.

[0032] According to a second aspect, a resource determining method is provided. The method includes: A second
communication apparatus determines communication resources of N communication apparatuses. The second com-
munication apparatus sends first information, where the first information is used to schedule communication of Q
communication groups, Q is an integer greater than 1, one communication group includes a sending communication
apparatus and a receiving communication apparatus, the first information includes N pieces of communication group
indication information and first resource allocation information, N is an integer greater than 1, N is less than or equal to Q,
the N pieces of communication group indication information indicate N scheduled communication groups, the first
resource allocation information indicates a first resource, and the first resource is used to determine communication
resources of the N communication groups.

[0033] With reference to the second aspect, in some implementations of the second aspect, the first resource includes
the communication resources of the N communication groups, or the first resource is a communication resource of a
second target communication group in the N communication groups.

[0034] With reference to the second aspect, in some implementations of the second aspect, there is an association
relationship between first communication group indication information and a communication resource of a first commu-
nication group.

[0035] With reference to the second aspect, in some implementations of the second aspect, the method includes: The
second communication apparatus determines a ranking of the first communication group indication information in the N
pieces of communication group indication information based on a ranking of the communication resource of the first
communication group in the communication resources of the N communication groups, where the first communication
group indication information indicates the first communication group.

[0036] By way of example and not limitation, the communication resources of the N communication groups are
sequentially arranged based on an arrangement order of the N pieces of communication group indication information
in the first information.

[0037] Withreference tothe second aspect, in some implementations of the second aspect, sizes of the communication
resources of the N communication groups in the first resource are the same; or sizes of communication resources of
communication groups other than a first target communication group in the N communication groups are the same, and a
size ofacommunication resource of the first target communication group is different from that of a communication resource
of one communication group other than the first target communication group.

[0038] Byway of example and notlimitation, the first target communication group is a communication group indicated by
the 1st or last piece of communication group indication information in the N pieces of communication group indication
information.

[0039] With reference to the second aspect, in some implementations of the second aspect, that a second commu-
nication apparatus determines communication resources of N communication apparatuses includes: determining the
communication resources of the N communication groups in a resource other than a first non-candidate resource. The first
non-candidate resource is a resource that is not used for communication of the N communication groups.

[0040] With reference to the second aspect, in some implementations of the second aspect, the first information further
includes M pieces of communication group indication information and second resource allocation information, M is a
positive integer, M+N is less than or equal to Q, the M pieces of communication group indication information indicate M
scheduled communication groups, and the second resource allocation information indicates a second resource. The
second resource includes communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

[0041] According to a third aspect, a communication apparatus is provided. In a design, the apparatus may include a
one-to-one corresponding module for performing the method/operation/step/action described in the first aspect. The
module may be implemented by using a hardware circuit, software, or a combination of a hardware circuit and software. In
a design, the apparatus includes: a transceiver unit, configured to receive first information, where the first information is
used to schedule communication of Q communication groups, Q is an integer greater than 1, one communication group
includes a sending communication apparatus and a receiving communication apparatus, the first information includes N
pieces of communication group indication information and first resource allocation information, N is an integer greater than
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1, N is less than or equal to Q, the N pieces of communication group indication information indicate N scheduled
communication groups, the first resource allocation information indicates a first resource, and the first resource is used to
determine communication resources of the N communication groups; and a processing unit, configured to determine a
communication resource of a first communication group based on the first resource, where the first communication group
includes a first communication apparatus, and the N pieces of communication group indication information include first
communication group indication information indicating the first communication group. The transceiver unit is further
configured to perform communication on the communication resource of the first communication group.

[0042] With reference to the third aspect, in some implementations of the third aspect, the first resource includes the
communication resources of the N communication groups, or the first resource is a communication resource of a second
target communication group in the N communication groups.

[0043] With reference to the third aspect, in some implementations of the third aspect, there is an association
relationship between the first communication group indication information and the communication resource of the first
communication group.

[0044] Withreference to the third aspect, in some implementations of the third aspect, the processing unitis specifically
configured to determine the communication resource of the first communication group based on the first resource and a
ranking of the first communication group indication information in the N pieces of communication group indication
information.

[0045] With reference to the third aspect, in some implementations of the third aspect, the processing unit is specifically
configured to determine the communication resource of the first communication group in a resource other than a first non-
candidate resource based on the first resource. The first non-candidate resource is a resource that is not used for
communication of the N communication groups.

[0046] With reference to the third aspect, in some implementations of the third aspect, the communication resource of
the first communication group includes a second non-candidate resource, the second non-candidate resource is not used
for communication of the first communication group, and the transceiver unit is specifically configured to perform
communication on a resource other than the second non-candidate resource in the communication resource of the first
communication group.

[0047] Withreference to the third aspect, in some implementations of the third aspect, the transceiver unitis specifically
configured to: when a proportion of the second non-candidate resource in the communication resource of the first
communication group is less than or equal to a resource threshold, perform communication on the resource other than the
second non-candidate resource in the communication resource of the first communication group. The second non-
candidate resource is not used for the communication of the first communication group.

[0048] With reference to the third aspect, in some implementations of the third aspect, the first information further
includes M pieces of communication group indication information and second resource allocation information, M is a
positive integer, M+N is less than or equal to Q, the M pieces of communication group indication information indicate M
scheduled communication groups, the second resource allocation information indicates a second resource, and the
second resource includes communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

[0049] According to a fourth aspect, a communication apparatus is provided. In a design, the apparatus may include a
one-to-one corresponding module for performing the method/operation/step/action described in the second aspect. The
module may be implemented by using a hardware circuit, software, or a combination of a hardware circuit and software. In
a design, the apparatus includes: a processing unit, configured to determine communication resources of N commu-
nication apparatuses; and a transceiver unit, configured to send first information, where the first information is used to
schedule communication of Q communication groups, Q is an integer greater than 1, one communication group includes a
sending communication apparatus and a receiving communication apparatus, the first information includes N pieces of
communication group indication information and first resource allocation information, N is an integer greater than 1, N is
less than or equal to Q, the N pieces of communication group indication information indicate N scheduled communication
groups, the first resource allocation information indicates a first resource, and the first resource is used to determine
communication resources of the N communication groups.

[0050] With reference to the fourth aspect, in some implementations of the fourth aspect, the first resource includes the
communication resources of the N communication groups, or the first resource is a communication resource of a second
target communication group in the N communication groups.

[0051] With reference to the fourth aspect, in some implementations of the fourth aspect, there is an association
relationship between first communication group indication information and a communication resource of a first commu-
nication group.

[0052] With reference to the fourth aspect, in some implementations of the fourth aspect, the processing unit is further
configured to determine a ranking of the first communication group indication information in the N pieces of communication
group indication information based on a ranking of the communication resource of the first communication group in the
communication resources of the N communication groups, where the first communication group indication information
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indicates the first communication group.

[0053] With reference to the fourth aspect, in some implementations of the fourth aspect, the processing unit is
specifically configured to determine the communication resources of the N communication groups in a resource other than
a first non-candidate resource. The first non-candidate resource is a resource that is not used for communication of the N
communication groups.

[0054] With reference to the fourth aspect, in some implementations of the fourth aspect, the first information further
includes M pieces of communication group indication information and second resource allocation information, M is a
positive integer, M+N is less than or equal to Q, the M pieces of communication group indication information indicate M
scheduled communication groups, the second resource allocation information indicates a second resource, and the
second resource includes communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

[0055] According to a fifth aspect, a communication apparatus is provided, and includes a processor. The processor
may implement the method in any one of the first aspect and the possible implementations of the first aspect. Optionally,
the communication apparatus further includes a memory. The processor is coupled to the memory, and may be configured
to execute instructions in the memory, to implement the method in any one of the first aspect and the possible
implementations of the first aspect. Optionally, the communication apparatus further includes a communication interface,
and the processor is coupled to the communication interface. In this embodiment of this application, the communication
interface may be a transceiver, a pin, a circuit, a bus, a module, or another type of communication interface. This is not
limited.

[0056] According to a sixth aspect, a communication apparatus is provided, and includes a processor. The processor
may implement the method in any one of the second aspect and the possible implementations of the second aspect.
Optionally, the communication apparatus further includes a memory. The processor is coupled to the memory, and may be
configured to execute instructions in the memory, to implement the method in any one of the second aspect and the
possible implementations of the second aspect. Optionally, the communication apparatus further includes a commu-
nication interface, and the processor is coupled to the communication interface.

[0057] In an implementation, the communication apparatuses/communication apparatus provided in the fifth aspect
and/or the sixth aspect each are/is a communication device. When the communication apparatus is the communication
device, the communication interface may be a transceiver or an input/output interface.

[0058] In another implementation, the communication apparatuses/communication apparatus provided in the fifth
aspect and/or the sixth aspect each arefis a chip configured in a communication device. When the communication
apparatus is the chip configured in the communication device, the communication interface may be an input/output
interface.

[0059] Optionally, the transceiver may be a transceiver circuit. Optionally, the input/output interface may be an
input/output circuit.

[0060] According to a seventh aspect, a processor is provided, and includes an input circuit, an output circuit, and a
processing circuit. The processing circuit is configured to: receive a signal through the input circuit, and transmit a signal
through the output circuit, to enable the processor to perform the method in any one of the first aspect or the second aspect
and the possible implementations of the first aspect or the second aspect.

[0061] In a specificimplementation process, the processor may be one or more chips, the input circuit may be an input
pin, the output circuit may be an output pin, and the processing circuit may be a transistor, a gate circuit, a trigger, any type
of logic circuit, or the like. An input signal received by the input circuit may be received and input by, for example, but not
limited to, a receiver, a signal output by the output circuit may be output to, for example, but not limited to, a transmitter and
transmitted by the transmitter, and the input circuit and the output circuit may be a same circuit, where the circuitis used as
the input circuit and the output circuit at different moments. Specific implementations of the processor and various circuits
are not limited in this embodiment of this application.

[0062] Accordingto an eighth aspect, a computer program productis provided. The computer program productincludes
a computer program (which may also be referred to as code or instructions). When the computer program is run, a
computer is enabled to perform the method in any one of the first aspect or the second aspect and the possible
implementations of the first aspect or the second aspect.

[0063] According to a ninth aspect, a computer-readable storage medium is provided. The computer-readable storage
medium stores a computer program (which may also be referred to as code orinstructions). When the computer programis
run on a computer, the computer is enabled to perform the method in any one of the first aspect or the second aspect and
the possible implementations of the first aspect or the second aspect.

[0064] According to a tenth aspect, a communication system is provided, and includes the foregoing plurality of
communication groups and one or more second communication apparatuses.
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BRIEF DESCRIPTION OF DRAWINGS
[0065]

FIG. 1 is a diagram of a communication system applicable to an embodiment of this application;

FIG. 2 is a diagram of Uu interface communication according to an embodiment of this application;

FIG. 3 is a diagram of sidelink communication according to an embodiment of this application;

FIG. 4 is a diagram of device communication in an industrial scenario according to an embodiment of this application;
FIG. 5 is an interaction diagram of a resource determining method according to an embodiment of this application;
FIG. 6 is a diagram of an information structure of first information according to an embodiment of this application;
FIG. 7 to FIG. 9 are some diagrams of a first resource according to embodiments of this application;

FIG. 10 to FIG. 17 are some diagrams of communication resources of N communication groups according to
embodiments of this application;

FIG. 18 and FIG. 19 each are a diagram of a first non-candidate resource according to an embodiment of this
application;

FIG. 20 is a diagram of a communication group set according to an embodiment of this application;

FIG. 21 is a block diagram of a communication apparatus according to an embodiment of this application; and
FIG. 22 and FIG. 23 each are another diagram of a structure of a communication apparatus according to an
embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0066] The following describes technical solutions in this application with reference to the accompanying drawings.
[0067] In embodiments of this application, "/" may indicate an "or" relationship between associated objects. For
example, A/B may represent A or B. "And/or" may indicate that there are three relationships between the associated
objects. For example, A and/or B may represent the following three cases: Only A exists, both A and B exist, and only B
exists, where A and B may be singular or plural. For ease of describing the technical solutions in embodiments of this
application, terms such as "first" and "second" may be used for differentiation in embodiments of this application. The terms
such as "first" and "second" do not limit a quantity and an execution sequence, and the terms such as "first" and "second" do
not indicate a definite difference. In embodiments of this application, a word such as "example" or "for example" is used to
represent giving an example, an illustration, or a description. Any embodiment or design scheme described as "example"
or "for example" should not be explained as being more preferred or having more advantages than another embodiment or
design scheme. The word such as "example" or "for example" is used to present a related concept in a specific manner for
ease of understanding. In embodiments of this application, at least one (type) may alternatively be described as one (type)
oraplurality of (types), and the plurality of (types) may be two (types), three (types), four (types), or more (types). This is not
limited in this application.

[0068] The technical solutions in embodiments of this application may be applied to various communication systems, for
example, a long term evolution (long term evolution, LTE) system, an LTE frequency division duplex (frequency division
duplex, FDD) system, an LTE time division duplex (time division duplex, TDD) system, a 5th generation (5th generation,
5G) communication system, and a wireless fidelity (wireless fidelity, Wi-Fi) system. In addition, a communication method
provided in this application may be further applied to a communication system evolved after 5G, for example, a 6th
generation (6th generation, 6G) communication system, a future communication system, another communication system,
or the like. This is not limited in this application.

[0069] FIG. 1isadiagram of an architecture of acommunication system 1000 applicable to this application. As shownin
FIG. 1, the communication system includes a radio access network (radio access network, RAN) 100 and a core network
(core network, CN) 200. Optionally, the communication system 1000 may further include the internet 300. The radio
access network 100 may include at least one access network device (for example, 110a and 110b in FIG. 1), and may
further include at least one terminal (for example, 120ato 120jin FIG. 1). The terminal and the access network device may
perform wireless communication with each other by using a radio resource, and terminals may also perform wireless
communication with each other by using aradio resource. The access network device is connected to the core networkina
wireless or wired manner. A core network device and the access network device may be different physical devices that are
independent, or may be a same physical device that integrates functions of the core network device and functions of the
access network device. Alternatively, there may be another possible case. For example, the functions of the access
network device and a part of functions of the core network device may be integrated into one physical device, and another
physical device implements a remaining part of functions of the core network device. Physical existence forms of the core
network device and the access network device are not limited in this application. Access network devices may be
connected to each otherin a wired or wireless manner. FIG. 1 is merely a diagram. The communication system may further
include another network device, for example, may further include a wireless relay device and a wireless backhaul device.
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[0070] The access network device may be a base station (base station), aNodeB (NodeB), an evolved NodeB (evolved
NodeB, eNodeB or eNB), a transmission reception point (transmission reception point, TRP), a next generation NodeB
(next generation NodeB, gNB) in a 5th generation (5th generation, 5G) mobile communication system, an access network
device inan open radio access network (open radio access network, O-RAN or open RAN), a next-generation base station
in a 6th generation (6th generation, 6G) mobile communication system, a base station in a future mobile communication
system, an access node in a wireless fidelity (wireless fidelity, Wi-Fi) system, or the like. Alternatively, the access network
device may be a module or unit that implements a part of functions of a base station, for example, may be a central unit
(central unit, CU), adistributed unit (distributed unit, DU), a central unit-control plane (CU control plane, CU-CP) module, or
a central unit-user plane (CU user plane, CU-UP) module. The access network device may be a macro base station (for
example, 110ain FIG. 1), may be a micro base station or an indoor base station (for example, 110bin FIG. 1), or may be a
relay node, a donor node, a device that undertakes a base station function in device-to-device (Device-to-Device, D2D),
vehicle-to-everything (vehicle-to-everything, V2X), or machine-to-machine (machine-to-machine, M2M) communication,
orthelike. A specific technology and a specific device form that are used by the access network device are not limited in this
application. The 5G system may also be referred to as a new radio (new radio, NR) system.

[0071] Theterminalmay also be referred to as a terminal device, user equipment (user equipment, UE), a mobile station,
a mobile terminal, or the like. The terminal may be widely used in various scenarios for communication. The scenarios
include, for example, but are not limited to, at least one of the following scenarios: enhanced mobile broadband (enhanced
mobile broadband, eMBB), ultra-reliable low-latency communication (ultra-reliable low-latency communication, URLLC),
massive machine-type communications (massive machine-type communications, mMTC), D2D, V2X, machine-type
communication (machine-type communication, MTC), internet of things (internet of things, 10T), virtual reality, augmented
reality, industrial control, self-driving, telemedicine, a smart grid, smart furniture, smart office, a smart wearable, smart
transportation, a sensing terminal, a terminal with integrated sensing and communication, or a smartcity. The terminal may
be a mobile phone (for example, 120a, 120j, and 120e in FIG. 1), a tablet computer, a computer with a wireless transceiver
function (for example, 120g in FIG. 1), customer-premises equipment (customer-premises equipment, CPE), a smart
point of sale (point of sale, POS) machine, a wearable device, a vehicle (for example, 120b in FIG. 1), an uncrewed aerial
vehicle, a helicopter, an airplane (for example, 120iin FIG. 1), a ship, a robot, a robot arm, a sensor, a perceptron, a smart
home device (for example, 120hin FIG. 1), or the like. A specific technology and a specific device form that are used by the
terminal are not limited in this application.

[0072] The access network device and/or the terminal may be deployed on land, including an indoor device, an outdoor
device, a handheld device, or a vehicle-mounted device; may be deployed on water; or may be deployed on an airplane, a
balloon, and an artificial satellite in the air. An environment/scenario in which the access network device and the terminal
are located is not limited in this application. The access network device and the terminal may be deployed in a same
environment/scenario or different environments/scenarios. For example, the access network device and the terminal are
both deployed on the land; or the access network device is deployed on the land, and the terminal is deployed on the water.
Examples are not provided one by one.

[0073] Roles of the access network device and terminal may be relative. For example, the helicopter or the uncrewed
aerial vehicle 120iin FIG. 1 may be configured as a mobile access network device. For those terminals 120j that access the
radio access network 100 via 120i, the terminal 120i is an access network device. However, for the access network device
110a, 120i may be a terminal, that is, 110a and 120i may communicate with each other by using a radio air interface
protocol. Alternatively, 110a and 120i communicate with each other by using an interface protocol between the access
network devices. In this case, for 110a, 120i is also an access network device. Therefore, the access network device and
the terminal may be collectively referred to as communication apparatuses (or communication devices). 110a and 110b in
FIG. 1 may be referred to as communication apparatuses having a function of the access network device, and 120a to 120j
in FIG. 1 may be referred to as communication apparatuses having a function of the terminal.

[0074] The following describes related technologies and terms in embodiments of this application.

1. Control information used to schedule a data channel

[0075] The control information used to schedule the data channel includes but is not limited to downlink control
information (downlink control information, DCI) that is sent by a network device and that is used to schedule a physical
downlink shared channel (physical downlink shared channel, PDSCH), DCI that is used to schedule a physical uplink
shared channel (physical uplink shared channel, PUSCH), DCI that is sent by the network device and that is used to
schedule a physical sidelink control channel (physical sidelink control channel, PSCCH) on which (sidelink control
information, SCI) is carried and a physical sidelink shared channel (physical sidelink shared channel, PSSCH), SCl thatis
sent by a transmit end terminal and that is used to schedule the PSSCH, and the like. The control information indicates a
plurality of scheduling parameters by using a plurality of pieces of indication information, for example, time domain
resource allocation information and frequency domain resource allocation information. The time domain resource
allocation information indicates a time domain position of a communication resource, and the frequency domain resource
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allocation information indicates a frequency domain position of the communication resource. In addition, the control
information may further include MCS indication information indicating a modulation and coding scheme (modulation and
coding scheme, MCS), redundancy version (redundancy version, RV) indication information, a new data indicator (new
data indicator, NDI) field, precoding indication information, indication information indicating a hybrid automatic repeat
request (hybrid automatic repeat request, HARQ) process, and the like. A control information receive end sends or
receives data based on scheduling information indicated by each piece of indication information in the control information.

2. Communication between a terminal device and a network device

[0076] Forexample, the terminal and the network device may communicate with each other through a user equipment-
universal mobile telecommunications system terrestrial radio access network (UE-UTRAN, Uu) interface. The network
device may send DCI to the terminal device to schedule the data channel to communicate with the terminal device. The
network device may send uplink (uplink, UL) DCI to the terminal, to schedule the terminal to send uplink data on the
PUSCH. As shown in FIG. 2, the network device may send UL DCI to a terminal 1, and the terminal 1 sends uplink data to
the network device on the PUSCH based on the received UL DCI. Alternatively, the network device may send downlink
(downlink, DL) DCI to the terminal, to schedule the PUSCH to send downlink data to the terminal. As shown in FIG. 2, the
network device may send DL DCI to a terminal 2, and the terminal 2 receives downlink data from the network device on the
PDSCH based on the received DL DCI.

3. Communication between terminals

[0077] Forexample,the terminals may communicate with each other through a proximity-based service communication
(interface) 5 (proximity-based service communication (interface) 5, PC5) interface. PC5 interface communication may
also be referred to as sidelink (sidelink, SL) communication. For the PC5 interface communication, there are two
communication modes. One is a communication mode based on scheduling of the network device. As shown in FIG.
3, the network device sends SL DCI to a transmit end terminal, where the SL DCI is used to schedule the transmit end
terminal to perform sidelink communication, and the transmit end terminal sends SCI and data to a receive end terminal
based on the SL DCI. The receive end terminal receives the SCI, and receives the data based on the SCI. The otheris a
communication mode in which the terminal autonomously selects a communication resource. The network device
configures a semi-persistent available communication resource for the terminal. The transmit end terminal may deter-
mine, by sensing (for example, receiving SCI sent by another terminal), a resource that can be used by the transmit end to
send data and thatis in the semi-persistent resource, and send SCl and the data on the resource. The receive end terminal
performs blind detection on the SCI, and receives, based on the detected SCI, the data sent by the transmit end terminal.

4. Ultra-reliable low-latency communication (ultra-reliability low latency communication)

[0078] The URLLC is critical for wide application of self-driving, industrial manufacturing, internet of vehicles, a smart
grid, and other fields. Smart industrial manufacturing has high requirements on a communication latency and stability of a
device. For example, in a service area, 50 terminals can be supported. In an end-to-end latency of 1 ms, communication
service availability (communication system available, CSA) of a 40-byte data packet is required to be between 99.9999%
and 99.999999%. The CSA is defined as follows: If a packet received by the receive end is damaged or is not transmitted to
the receive end in time (exceeding an allowed maximum end-to-end latency), the service is considered unavailable.
[0079] Inanactualindustrial scenario, a two-layer structure is usually used for deployment. For example, there is a base
station, a controller, and a bottom device. As shown in FIG. 4, for communication between a controller 1 and a bottom
device 1-1, the controller 1 needs to first communicate with a base station, and then the base station communicates with
the bottom device 1-1. However, itis found in an experiment that, in a manner of sequentially scheduling a communication
group to perform communication, a large latency is caused, and the manner can be implemented only with assistance of
the base station in the first and second steps. In addition, when a quantity of devices is large, a communication latency is
large because a control resource is limited. Therefore, currently, communication that supports 50 terminals and meets the
CSA requirement cannot be implemented.

[0080] Toimprove resource utilization and reduce scheduling and transmission latencies, this application proposes that
a plurality of communication groups may be scheduled by using one piece of information (for example, control information)
to perform communication. However, if the control information separately indicates a scheduling parameter of each
scheduled communication group, overheads of the control information is large. It is considered that, in some scenarios,
some scheduling parameters of the plurality of communication groups may be the same. For example, channel states of
the plurality of communication groups scheduled by using the control information are close, and modulation and coding
schemes of the plurality of communication groups may be the same. For another example, in a factory scenario, the access
network device schedules a plurality of terminals to report channel state information to the controller, the channel state
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information of the plurality of terminals is similar, and sizes of resources that are allocated by the network device to the
plurality of terminals for carrying the state information may be the same. Therefore, this application proposes that the
control information may include common indication information, the common indication information indicates one
scheduling parameter (for example, a resource size or an MCS), and the plurality of communication groups scheduled
by using the control information may determine respective scheduling parameters based on the scheduling parameter
indicated by the common indication information.

[0081] FIG. 5 is a schematic flowchart of a resource determining method 500 according to an embodiment of this
application. In the resource determining method 500, a second communication apparatus sends first information for
scheduling Q communication groups, and communication apparatuses in the Q communication groups may receive the
first information, and perform communication based on the first information. The Q communication groups include a first
communication group, and the first communication group includes a first communication apparatus. In the resource
determining method 500, the first communication apparatus is used as an example for description. For a manner in which
another apparatus in the Q communication groups performs communication based on the received first information, refer
to the first communication apparatus for implementation. For brevity, details are not described herein again.

[0082] S501: The second communication apparatus sends the first information, where the first information is used to
schedule the Q communication groups to perform communication, the first information includes N pieces of commu-
nication group indication information and first resource allocation information, N is less than or equal to Q, the N pieces of
communication group indication information indicate N scheduled communication groups, the first resource allocation
information indicates a first resource, and the first resource is used to determine communication resources of the N
communication groups.

[0083] Forexample, the firstinformation may be scheduling information or control information. The firstinformation may
be referred to as receiving control information (receiving control information, RxCl). The RxCl may be carried on a physical
reception link control channel (physical reception link control channel, PRxXCCH). The PRxCCH is a channel on which a
terminal device receives the control information. For example, the second communication apparatus may be a network
device, or the second communication apparatus is configured in the network device, and the first information may be DCI.
Alternatively, the second communication apparatus may be a terminal device, or the second communication apparatus is
configured in the terminal device, and the first information may be SCI.

[0084] One communication group includes a sending communication apparatus and a receiving communication
apparatus. That the second communication apparatus schedules the Q communication groups to perform communication
includes: Each communication group scheduled by the second communication apparatus performs communication in the
communication group, and the second communication apparatus may schedule, by using the firstinformation, a plurality of
communication groups to separately perform communication in the groups. This can improve scheduling efficiency and
resource utilization, and reduce scheduling overheads.

[0085] It should be noted that the performing communication in the communication group may include but is not limited
to: A sending communication apparatus in the communication group sends data, a reference signal, and/or the like to a
receiving communication apparatus in the communication group. For example, the Q communication groups include the
first communication group, and the first communication group includes the first communication apparatus and a third
communication apparatus. Communication apparatuses in the first communication group may perform communication in
the group. For example, the first communication apparatus and the third communication apparatus may perform data
and/or reference signal communication. For example, the first communication apparatus may be a sending commu-
nication apparatus, and the third communication apparatus may be a receiving communication apparatus. The first
communication apparatus sends data and/or a reference signal to the third communication apparatus, and the third
communication apparatus receives the data and/or the reference signal from the first communication apparatus.
Alternatively, the third communication apparatus may be a sending communication apparatus, and the first communica-
tion apparatus may be a receiving communication apparatus. The third communication apparatus sends data and/or a
reference signal to the first communication apparatus, and the first communication apparatus receives the data and/or the
reference signal from the third communication apparatus. The reference signal may include butis not limited to a sounding
reference signal (sounding reference signal, SRS), a channel state information reference signal (channel state information
reference signal, CSI-RS), a sensing reference signal, another reference signal, and the like.

[0086] Optionally, one or more of the Q communication groups may include the second communication apparatus. In
other words, the second communication apparatus may schedule another communication apparatus in a communication
group including the second communication apparatus to communicate with the second communication apparatus. For
example, the second communication apparatus may be the network device. The network device and one terminal device
may form one communication group, and the communication group is denoted as a communication group 1. The Q
communication groups scheduled by the network device by using the first information may include the communication
group 1. It indicates that the network device schedules the terminal device to communicate with the network device.
[0087] A manner in which the communication group indication information in the first information indicates the
communication group includes but is not limited to the following implementations:
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Inanimplementation, one piece of communication group indication information in the firstinformation includes a plurality of
pieces of apparatus identification information, and a plurality of communication apparatuses identified by the plurality of
pieces of apparatus identification information are one of the Q communication groups. One communication apparatus may
determine, based on identification information of the communication apparatus included in the communication group
indication information in the first information, that the communication apparatus is scheduled by using the first information
to perform communication, and determine, based on identification information of another communication apparatus
included in the communication group indication information, the another communication apparatus in a communication
group to which the communication apparatus belongs.

[0088] For example, the communication group indication information includes identification information of the sending
communication apparatus and identification information of the receiving communication apparatus. An apparatus
corresponding to the identification information of the sending communication apparatus may determine to send a signal
after receiving the first information, and an apparatus corresponding to the identification information of the receiving
communication apparatus may determine to receive a signal after receiving the first information.

[0089] In another implementation, before a communication apparatus receives the first information, a communication
group to which the communication apparatus belongs is preconfigured. One piece of communication group indication
information in the first information includes one piece of group identification information, and a communication group
identified by the group identification information is scheduled. The communication apparatus determines, based on group
identification information that is of the communication group to which the communication apparatus belongs and that is
included in the communication group indication information, that the communication group to which the communication
apparatus belongs is scheduled.

[0090] Forexample, group identification information of the communication group 1 is preconfigured as a group identifier
1, a sending communication apparatus in the communication group 1 is a communication apparatus A, and a receiving
communication apparatus is a communication apparatus B. If the communication group indication information in the first
information indicates the group identifier 1, the communication apparatus A and the communication apparatus B
corresponding to the group identifier 1 may perform communication after receiving the first information. For example,
the communication apparatus A serves as the sending communication apparatus to send a signal to the communication
apparatus B serving as the receiving communication apparatus. Correspondingly, the communication apparatus B
receives the signal from the communication apparatus A.

[0091] The firstinformation includes the first resource allocation information, and the first resource allocation informa-
tion is common information of the N communication groups. By way of example and not limitation, the first resource
indicated by the first resource allocation information may be a time domain resource and/or a frequency domain resource.
Communication apparatuses in the N communication groups may determine, based on the first resource, a commu-
nication resource of a communication group to which each of the communication apparatuses belongs. In comparison with
that the second communication apparatus indicates a communication resource of each communication group in the first
information, information overheads can be reduced, and resource utilization can be improved.

[0092] Optionally, the first resource allocation information may be frequency domain resource allocation information,
may be time domain resource allocation information, or may be time domain resource allocation information and frequency
domain resource allocation information.

[0093] It should be understood that this application is not limited thereto. The first resource allocation information may
alternatively be at least one of space domain resource allocation information, code resource allocation information,
sequence resource allocation information, or antenna port resource allocation information. In other words, N commu-
nication apparatuses may share one piece of resource allocation information in the first information to determine at least
one of a space domain resource, a code domain resource, a sequence resource, or an antenna port resource. The
following uses an example in which the first resource allocation information is the time domain resource and/or frequency
domain resource allocation information for description.

[0094] When the first resource allocation information includes only the frequency domain resource allocation informa-
tion, the communication apparatus may determine the frequency domain resource of the first resource based on the first
resource allocation information. For the N communication groups, time domain resources of the first resource may be the
same, or may be respectively configured for the N communication groups. This is not limited in this application.
[0095] When the first resource allocation information includes only the time domain resource allocation information, the
communication apparatus may determine the time domain resource of the first resource based on the first resource
allocation information. For the N communication groups, frequency domain resources of the first resource may be the
same, or may be respectively configured for the N communication groups. This is not limited in this application.
[0096] When the first resource allocation information includes only the frequency domain resource allocation informa-
tion and the time domain resource allocation information, the communication apparatus may determine the time domain
resource and the frequency domain resource of the first resource based on the first resource allocation information.
[0097] For example, the first information may be shown in FIG. 6. The first information includes the N pieces of
communication group indication information. The N pieces of communication group indication information indicate the N
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communication groups. For example, communication group indication information 0 indicates a communication group 0,
communication group indication information 1 indicates the communication group 1, and communication group indication
information N-1 indicates a communication group N-1. The first information further includes the first resource allocation
information, the firstresource allocation information indicates the first resource, and the communication apparatuses in the
N communication groups may determine respective communication resources based on the first resource. Optionally, the
first information may further include one information block corresponding to each of the N communication groups. For
example, an information block 0 corresponds to the communication group 0, and an information block N-1 corresponds to
the communication group N-1. One information block indicates scheduling parameters of one communication group. For
example, the scheduling parameters may include but not limited to an encoding/decoding parameter, parameters related
to precoding and feedback information, and the like. However, this application is not limited thereto. For example, one
piece of communication group indication information may be included in one information block.

[0098] S502: The first communication apparatus determines a communication resource of the first communication
group based on the first resource, where the first communication group includes the first communication apparatus.
[0099] The N pieces of communication group indication information include first communication group indication
information, and the first communication group indication information indicates the first communication group. After
receiving the firstinformation, the first communication apparatus determines the first resource based on the first resource
allocation information, and determines the communication resource of the first communication group based on the first
resource. This includes but is not limited to at least one of the following implementations:

In an implementation 1, the first resource is the frequency domain resource, and the first resource allocation information
specifically indicates a frequency domain position of the first resource.

[0100] In the implementation 1, the first resource allocation information may be referred to as the frequency domain
resource allocation information. An allocation unit of the frequency domain resource is a frequency domain unit. The
frequency domain unit may be butis notlimited to a resource block (resource block, RB), a resource block group (RB group,
RBG), or a subcarrier group including a plurality of subcarriers. The RBG includes one or more RBs. Alternatively, the
frequency domain unit may be a virtual resource, for example, a virtual resource block (virtual resource block, VRB), or may
be a physical resource, for example, a physical resource block (physical resource block, PRB). There may be a mapping
relationship between the virtual resource and the physical resource, and the mapping relationship may be non-interleaved
mapping or interleaved mapping. This is not limited in this application.

[0101] For example, the first resource allocation information may indicate identification information of a start frequency
domain unit of the first resource, and indicate a quantity of frequency domain units included in the first resource.
[0102] AsshowninFIG. 7, an example in which the frequency domain unit is the RB is used, and the first resource is K
consecutive RBs whose start RBis an RB,.. The firstresource allocation information may indicate identification information
k of the RB, and a quantity K of RBs included in the first resource. A communication apparatus receiving the first
information may determine, based on the first resource allocation information, that the first resource is the K consecutive
RBs from the RB to an RBy, 4.

[0103] Forexample, the first resource allocation information may indicate a resource indicator value (resource indicator
value, RIV). The RIV corresponds to a start RB and a quantity of consecutive RBs. A correspondence between the RIVand
the start RB and the quantity of RBs may be predefined or preconfigured. The second communication apparatus
determines the RIV based on the first resource and the correspondence, and indicates the RIV by using the first resource
allocation information. The communication apparatus receiving the first information may determine, based on the RIV
indicated by the first resource allocation information and the correspondence, the start RB of the first resource and the
quantity of RBs included in the first resource, to determine the first resource.

[0104] Foranother example, the first resource may include inconsecutive frequency domain units. For example, the first
resource allocation information may include identification information of each of the frequency domain units forming the
firstresource. As shownin FIG. 8, the first resource includes identification information of an RB,_3 tothe RB,, anRB,, 3, and
an RB,,,. However, this application is not limited thereto. The first resource allocation information may indicate
inconsecutive resources in another indication manner.

[0105] Optionally, the communication apparatuses in the N communication groups may determine, based on the first
resource allocation information, that frequency domain resources of communication resources of respective commu-
nication groups are all the first resource. For example, after receiving the first information, the first communication
apparatus may determine, based on the first resource allocation information, that a frequency domain resource of the
communication resource of the first communication group is the first resource.

[0106] Forexample, the first resource indicated by the first resource allocation informationis an RB 1toan RBn. The N
communication groups share the first resource allocation information in the first information to determine the frequency
domain resources of the communication resources, that is, the frequency domain resources of the communication
resources of the N communication groups are all the RB 1 to the RB n. Acommunication apparatus in each communication
group may determine, based on the first resource allocation information, that a frequency domain resource of a
communication resource of the communication group to which the communication apparatus belongs is the RB 1 to
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the RB n. For example, acommunication apparatus in the communication group 1 may determine that a frequency domain
resource of a communication resource of the communication group 1 is the RB 1 to the RB n, and a communication
apparatus in a communication group N may also determine that a frequency domain resource of a communication
resource of the communication group N is the RB 1 to the RB n. Optionally, time domain resources of the communication
resources of the N communication groups may be different. However, this application is not limited thereto.

[0107] Optionally, the first information further includes a plurality of pieces of time domain resource indication
information corresponding to the N communication groups. The first communication apparatus determines a time domain
resource of the communication resource of the first communication group based on time domain resource indication
information corresponding to the first communication group.

[0108] For example, the firstinformation further includes N pieces of time domain resource indication information, and
one of the N pieces of time domain resource indication information indicates a time domain resource of a communication
resource of one communication group. The first communication apparatus determines the time domain resource of the
communication resource of the first communication group based on the time domain resource indication information
corresponding to the first communication group, so that the first communication apparatus determines a frequency domain
position and a time domain position of the communication resource of the first communication group.

[0109] For example, the resources of the N communication groups are time-division-multiplexed. In other words, the
communication resources of the N communication groups have a same frequency domain resource and different time
domain resources. All of the communication apparatuses in the N communication groups may determine, based on the
first resource allocation information, that the frequency domain resources of the communication resources of the
communication groups to which the communication apparatuses belong are the RB 1 to the RB n. In addition, the
communication apparatus in each communication group determines a time domain resource of the communication
resource of the communication group based on time domain resource indication information corresponding to the
communication group in the firstinformation. For example, the frequency domain resource of the communication resource
of the communication group 1 is the RB 1 to the RB n, and a time domain resource is a symbol 1. A frequency domain
resource of a communication group 2 is the RB 1 to the RB n, and a time domain resource is a symbol 2.

[0110] Inanimplementation 2, thefirstresourceis the time domain resource, and the firstresource allocation information
specifically indicates a time domain position of the first resource.

[0111] Inthe implementation 2, the first resource allocation information may be referred to as the time domain resource
allocation information. An allocation unit of the time domain resource is a time unit, and the time unit may be but is not
limited to an orthogonal frequency division multiple access (orthogonal frequency division multiplexing, OFDM) symbol, a
symbol group including a plurality of OFDM symbols, or a slot.

[0112] Forexample, the first resource allocation information may indicate identification information of a start time unit of
the firstresource, and indicate a quantity of time units included in the first resource. As shown in FIG. 9, the first resource is
L consecutive time units whose start time unit is a time unit /. The first resource allocation information may indicate
identification information / of the time unit / and the quantity L of time units included in the first resource. A communication
apparatus receiving the first information may determine, based on the first resource allocation information, that the first
resource is the L consecutive time units from the time unit / to a time unit /+L-1.

[0113] Foranotherexample, the firstresource allocation information may indicate a start and length indicator value (start
and length indicator value, SLIV). The SLIV corresponds to a start time unit and a quantity of consecutive time units. A
correspondence between the SLIV and the start time unit and the quantity of time units may be predefined or
preconfigured. The second communication apparatus determines the SLIV based on the first resource and the corre-
spondence, and indicates the SLIV by using the first resource allocation information. The communication apparatus
receiving the firstinformation may determine, based on the SLIV indicated by the first resource allocation information and
the correspondence, the start time unit of the first resource and the quantity of time units included in the first resource, to
determine the first resource. However, this application is not limited thereto. The first resource may alternatively include
time units that are inconsecutive in time.

[0114] Optionally, the communication apparatuses in the N communication groups may determine, based on the first
resource allocation information, that time domain resources of communication resources of respective communication
groups are all the first resource. For example, after receiving the first information, the first communication apparatus may
determine, based on the first resource allocation information, that a time domain resource of the communication resource
of the first communication group is the first resource.

[0115] Forexample, the first resource indicated by the first resource allocation information is a symbol 1 to a symbol n.
The communication apparatuses in the N communication groups share the first resource allocation information in the first
information to determine the time domain resources of the communication resources, thatis, the time domain resources of
the N communication groups are all the symbol 1 to the symbol n. A communication apparatus in each communication
group may determine, based on the first resource allocation information, that a time domain resource of a communication
resource of the communication group to which the communication apparatus belongs is the symbol 1 to the symbol n. For
example, a communication apparatus in the communication group 1 may determine that a time domain resource of a
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communication resource of the communication group 1 is the symbol 1 to the symbol n, and a communication apparatusin
a communication group N may also determine that a time domain resource of a communication resource of the
communication group N is the symbol 1 to the symbol n. Optionally, frequency domain resources of the communication
resources of the N communication groups may be different. However, this application is not limited thereto.

[0116] Optionally, the first information further includes a plurality of pieces of frequency domain resource indication
information corresponding to the N communication groups. The first communication apparatus determines a frequency
domain resource of the communication resource of the first communication group based on frequency domain resource
indication information corresponding to the first communication group.

[0117] Forexample, the firstinformation further includes N pieces of frequency domain resource indication information,
and one of the N pieces of frequency domain resource indication information indicates a frequency domain resource of a
communication resource of one communication group. The first communication apparatus determines the frequency
domain resource of the communication resource of the first communication group based on the frequency domain
resource indication information corresponding to the first communication group, so that the first communication apparatus
determines a frequency domain position and a time domain position of the communication resource of the first
communication group.

[0118] Forexample, the resources of the N communication groups are frequency-division-multiplexed. In other words,
the communication resources of the N communication groups have a same time domain resource and different frequency
domain resources. All of the communication apparatuses in the N communication groups may determine, based on the
firstresource allocation information, that the time domain resources of the communication resources of the communication
groups to which the communication apparatuses belong are the symbol 1 to the symbol n. In addition, the communication
apparatus in each communication group determines a frequency domain resource of the communication resource of the
communication group based on frequency domain resource indication information corresponding to the communication
group in the firstinformation. For example, the time domain resource of the communication resource of the communication
group 1 is the symbol 1 to the symbol n, and a frequency domain resource is an RB 1. A time domain resource of a
communication resource of a communication group 2 is the symbol 1 to the symbol n, and a frequency domain resource is
an RB n.

[0119] Inanimplementation 3, the first resource is a time-frequency resource. The first resource allocation information
indicates a frequency domain position and a time domain position of the first resource. For example, the first resource is a
time-frequency resource including K frequency domain units in frequency domain and L time units in time domain. For a
specific manner in which the first resource allocation information indicates the frequency domain position and the time
domain position of the first resource, refer to the foregoing two implementations. Details are not described herein again.
[0120] Optionally, the first resource includes the communication resources of the N communication groups, or the first
resource is a communication resource of a second target communication group in the N communication groups.
[0121] The following first describes a specific implementation in which the first resource includes the communication
resources of the N communication groups.

[0122] The first resource includes the communication resource of each of the N communication groups.

[0123] For example, when the first resource allocation information includes the frequency domain resource allocation
information, that the first resource includes the communication resources of the N communication groups means that, in
terms of frequency domain, the frequency domain resource of the first resource includes the frequency domain resources
of the communication resources of the N communication groups.

[0124] For example, when the first resource allocation information includes the time domain resource allocation
information, that the first resource includes the communication resources of the N communication groups means that,
in terms of time domain, the time domain resource of the first resource includes the time domain resources of the
communication resources of the N communication groups.

[0125] For example, when the first resource allocation information includes the frequency domain resource allocation
information and the time domain resource allocation information, that the first resource includes the communication
resources of the N communication groups means that, in terms of time-frequency domain, a time-frequency domain
resource of the first resource includes time-frequency domain resources of the communication resources of the N
communication groups.

[0126] Optionally, there is an association relationship between the first communication group indication information and
the communication resource of the first communication group.

[0127] Inanimplementation, that there is an association relationship between the first communication group indication
information and the communication resource of the first communication group includes: A position of the communication
resource of the first communication group is related to a ranking of the first communication group indication information in
the N pieces of communication group indication information.

[0128] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group based on the first resource and the ranking of the first communication group indication information in the N
pieces of communication group indication information.
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[0129] Optionally, the communication resources of the N communication groups have different frequency domain
positions in the first resource, and/or the communication resources of the N communication groups have different time
domain positions in the first resource.

[0130] For example, that the N communication groups perform frequency division multiplexing (frequency division
multiplexing, FDM) on the first resource in frequency domain may be predefined, preconfigured, or indicated by the first
information.

[0131] For example, the communication resources of the N communication groups have a same size and different
frequency domain positions. For the time domain resource, for example, the time domain resources of the communication
resources of the N communication groups are all the time domain resource of the first resource, thatis, each include L time
units in time domain. Quantities of frequency domain units included in the frequency domain resources of the commu-
nication resources of the N communication groups are the same.

[0132] Optionally, the first communication apparatus determines, based on a quantity N of communication groups
corresponding to the first resource allocation information and a quantity K of frequency domain units included in the first
resource, that the first resource includes N frequency domain unit groups.

[0133] The following describes the technical solutions provided in this embodiment of this application when K is an
integer multiple of N. Each of the N frequency domain unit groups includes K/N frequency domain units, and one frequency
domain unit group is a communication resource of one communication group. In addition, the first communication
apparatus determines the communication resource of the first communication group in the first resource based on a
ranking n of the first communication group indication information in the N pieces of communication group indication
information, that is, the communication resource of the first communication group is an nth frequency domain unit group in
the first resource. It should be noted that, in this embodiment of this application, K/N indicates that K is divided by N.
[0134] Optionally, the first resource may include K consecutive frequency domain units in frequency domain. K is a
positive integer.

[0135] Forexample, if the firstresource is K consecutive frequency domain units whose start frequency domain unitis a
frequency domain unitk, and the first resource includes the N frequency domain unit groups, the 1stfrequency domain unit
group is from the frequency domain unit k to a frequency domain unit k+K/N-1, ..., and the nth frequency domain unit group
is from a frequency domain unit k+(n-1)*K/N to a frequency domain unit k+n*K/N-1, where n is an integer greater than or
equalto 1andlessthanorequaltoN. Ifthe 1stvalue of nis 0, thatis, nis an integer greater than or equal to 0 and less than or
equal to N-1, K/N frequency domain units included in the nth frequency domain unit group are a frequency domain unit
k+n*K/N to a frequency domain unit k+(n+1)*K/N-1. The communication apparatus in the first communication group
determines, in the first resource based on the ranking n of the first communication group indication information in the N
pieces of communication group indication information, that the communication resource of the first communication group
is the nth frequency domain unit group in the first resource.

[0136] An example in which the frequency domain unit is the RB is used. For example, as shown in FIG. 10, the first
resource allocation information indicates that the first resource includes nine consecutive RBs: an RB 0 to an RB 8 in
frequency domain, that is, K=9. For example, the time domain resource includes L time units in time domain. The first
information includes three pieces of communication group indication information (that is, N=3) corresponding to the first
resource allocation information. Communication apparatuses in three communication groups may determine, based on
the first resource allocation information, that the first resource includes three RB groups, and each RB group includes
9/3=3 RBs, where the RB 0 to the RB 2 form an RB group 0, the RB 3 to the RB 5 form an RB group 1, andthe RB 6 tothe RB
8 form an RB group 2. A communication apparatus in the communication group 0 indicated by the 1st piece of
communication group indication information in the three pieces of communication group indication information may
determine, based on that a ranking n of the communication group indication information of the communication apparatusin
the three pieces of communication group indication information is 0, that a communication resource of the communication
group 0 includes the RB group 0. In this case, the communication resource of the communication group 0O is a time-
frequency resource including the RB 0, the RB 1, the RB 2, and the L time units in time domain. The communication
apparatus in the communication group 1 indicated by the 2nd piece of communication group indication information in the
three pieces of communication group indication information may determine, based on that a ranking n of the commu-
nication group indication information is 1, that the communication resource of the communication group 1 includes the RB
group 1. In this case, the communication resource of the communication group O is a time-frequency resource including the
RB 3, the RB 4, the RB 5, and the L time units in time domain. Similarly, a communication apparatus in a communication
group 3 indicated by the 3rd piece of communication group indication information in the three pieces of communication
group indication information may determine that the communication resource of the communication group 2 is a time-
frequency resource including the RB 6, the RB 7, and the RB 8 in the RB group 2 and the L time units in time domain.
[0137] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group in the first resource based on a quantity N of communication groups corresponding to the first resource
allocation information, a quantity K of frequency domain units included in the first resource, and a ranking n of the first
communication group indication information in the N pieces of communication group indication information.
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[0138] Forexample, ifthe firstresource is K consecutive frequency domain units whose start frequency domain unitis a
frequency domain unit k, K/N frequency domain units included in the communication resource of the first communication
group are a frequency domain unit k+(n-1)*K/N to a frequency domain unit k+n*K/N-1, where nis an integer greater than or
equalto 1and lessthan orequalto N. Ifthe 1stvalue of nis 0, thatis, nis an integer greater than or equal to 0 and less than or
equal to N-1, the K/N frequency domain units included in the communication resource of the first communication group are
a frequency domain unit k+n*K/N to a frequency domain unit k+(n+1)*K/N-1.

[0139] An example in which the frequency domain unit is the RB is used. For example, as shown in FIG. 10, the first
resource allocation information indicates that the first resource includes nine consecutive RBs: an RB 0 to an RB 8 in
frequency domain, that is, k=0 and K=9. For example, the time domain resource includes L time units in time domain. The
first information includes three pieces of communication group indication information (that is, N=3) corresponding to the
first resource allocation information. Communication apparatuses in three communication groups may determine, based
on the first resource allocation information, that the first resource includes the nine RBs, and one communication group
corresponds to 9/3=3 RBs. A communication apparatus in the communication group 0 indicated by the 1st piece of
communication group indication information in the three pieces of communication group indication information may
determine, based on that a ranking n of the communication group indication information of the communication apparatusin
the three pieces of communication group indication information is 0, that a communication resource of the communication
group Oincludes the RB 0 (thatis, when n=0, k+n*K/N=0) to the RB 2 (thatis, when n=0, k+(n+1)*K/N-1=2). In this case, the
communication resource of the communication group 0 is a time-frequency resource including the RB 0, the RB 1, the RB
2, and the L time units in time domain. The communication apparatus in the communication group 1 indicated by the 2nd
piece of communication group indication information in the three pieces of communication group indication information
may determine, based on that a ranking n of the communication group indication information is 1, that a communication
resource of the communication group 1 includes the RB 3 (that is, when n=1, k+n*K/N=3) to the RB 2 (that is, when n=1,
k+(n+1)*K/N-1=5). In this case, the communication resource of the communication group 0 is a time-frequency resource
including the RB 3, the RB 4, the RB 5, and the L time units in time domain. Similarly, a communication apparatus in a
communication group 3 indicated by the 34 piece of communication group indication information in the three pieces of
communication group indication information may determine that the communication resource of the communication group
2 is the RB 6 (that is, when n=2, k+n*K/N=6) to the RB 8 (that is, when n=2, k+(n+1)*K/N-1=8), that is, a time-frequency
resource including the RB 6, the RB 7, the RB 8, and the L time units in time domain.

[0140] Optionally, the first resource may include K inconsecutive frequency domain units in frequency domain.
[0141] An example in which the frequency domain unit is the RBG is used. As shown in FIG. 11, the first resource
allocation information indicates that the first resource includes four RBGs in total: an RBG 1,an RBG 2, an RBG 3, and an
RBG 5 in frequency domain. For example, the time domain resource includes L time units in time domain. The first
information includes two pieces of communication group indication information (that is, N=2) corresponding to the first
resource allocation information. Communication apparatuses in two communication groups indicated by the two pieces of
communication group indication information may determine, based on N=2, that the first resource includes two RBG
groups, and each RBG group includes 4/2=2 RBs, where the RBG 1 and the RBG 2 form an RBG group 0, and the RBG 3
and the RBG 5 form an RBG group 1. In an example, the communication apparatus in the communication group may
determine, based on a ranking n of corresponding communication group indication information in the two pieces of
communication group indication information, that a communication resource of the communication group is an nth RBG
group. For example, a communication apparatus in the communication group 0 indicated by the 15t communication group
may determine, based on that a ranking n is 0, that a communication resource of the communication group 0 includes the
RBG group 0. In this case, the communication resource of the communication group 0 is a time-frequency resource
including the RBG 1, the RBG 2, and the L time units in time domain. The communication apparatus in the communication
group 1 indicated by the 2"d communication group may determine, based on that a ranking n is 1, that the communication
resource of the communication group 1 includes the RBG group 1. In this case, the communication resource of the
communication group 1 is a time-frequency resource including the RBG 3, the RBG 5, and the L time units in time domain.
In another example, the communication apparatus in the communication group may determine, based on a ranking n of
corresponding communication group indication information in the two pieces of communication group indication informa-
tion, an RBG included in a communication resource of the communication group. For example, a communication
apparatus in the communication group 0 indicated by the 1St communication group may determine, based on that a
ranking n is 0, that a communication resource of the communication group 0 includes the 15t RBG and the 2"d RBG in the
firstresource, thatis, the RBG 1 and the RBG 2. The communication apparatus in the communication group 1 indicated by
the 2nd communication group may determine, based on that a ranking n is 1, that the communication resource of the
communication group 1 includes the 3" RBG and the 4th RBG in the first resource, that is, the RBG 3 and the RBG 5.
[0142] It should be noted that, in the foregoing two examples, an example in which a communication resource of a
communication group is arranged in the first resource based on an arrangement ranking of communication group
indication information of the communication group in the N pieces of communication group indication information is used
for description. It should be understood that this application is not limited thereto. The communication resource of the
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communication group may be arranged based on a reverse ranking of the communication group indication information of
the communication group in the N pieces of communication group indication information, or based on another arrange-
ment relationship. Forexample, if the arrangement is performed based on the reverse ranking of the communication group
indication information, in the example shown in FIG. 10, the communication resource of the communication group 0
includes the RB group 2, the communication resource of the communication group 1 includes the RB group 1, and the
communication resource of the communication group 2 includes the RB group 0. In the example shown in FIG. 11, the
communication resource of the communication group 0 includes the RBG group 1, and the communication resource of the
communication group 1 includes the RBG group 0.

[0143] For example, that the N communication groups perform time division multiplexing (time division multiplexing,
TDM) on the first resource in time domain may be predefined, preconfigured, or indicated by the first information.
[0144] Forexample, the communication resources of the N communication groups have a same size and different time
domain positions. For the frequency domain resource, forexample, the frequency domain resources of the communication
resources of the N communication groups are all the frequency domain resource of the first resource, thatis, each include
K frequency domain units in frequency domain. Quantities of time units included in the time domain resources of the
communication resources of the N communication groups are the same.

[0145] Optionally, the first communication apparatus determines, based on a quantity N of communication groups
corresponding to the first resource allocation information and a quantity L of time units included in the first resource, that the
first resource includes N time unit groups.

[0146] The following describes the technical solutions provided in this embodiment of this application when L is an
integer multiple of N. Each time unit group in the N frequency domain unit groups includes L/N time units, and one time unit
group is a communication resource of one communication group. The first communication apparatus determines the
communication resource of the first communication group in the first resource based on a ranking n of the first
communication group indication information in the N pieces of communication group indication information, that is,
the communication resource of the first communication group is an nth time unit group in the first resource. It should be
noted that, in this embodiment of this application, L/N indicates that L is divided by N.

[0147] Optionally, the first resource may include L consecutive time units in time domain. L is a positive integer.
[0148] For example, if the first resource is L consecutive time units whose start time unit is the time unit /, and the first
resource includes the N time unit groups, the 1sttime unit group is from the time unit/to a time unit /+L/N-1, ..., and the nth
time unit group is from a frequency domain unit /+(n-1)*L/N to a time unit +n*L/N-1, where n is an integer greater than or
equalto 1and less than orequal to N. Ifthe 1stvalue of nis 0, thatis, nis an integer greater than or equal to 0 and less than or
equaltoN-1, L/N time units included in the communication resource of the first communication group are a time unit/+n*L/N
to atime unit /[+(n+1)*L/N-1. An example in which the time unitis the OFDM symbol is used. For example, as shown in FIG.
12, the first resource includes six consecutive symbols: a symbol 0 to a symbol 5 in time domain, that is, /=0 and L=6. For
example, the frequency domain resource includes K frequency domain units in frequency domain. The first information
includes six pieces of communication group indication information (that is, N=6) corresponding to the first resource
allocation information. Communication apparatuses in six communication groups may determine, based on the first
resource allocation information, that the first resource includes six symbol groups, and each symbol group includes 6/6=1
symbol. The communication apparatuses in the six communication groups may determine, based on a ranking n of the
communication group indication information, symbols included in communication resources of respective communication
groups. A communication apparatus in the communication group 0 determines, based on that a ranking n of corresponding
communication group indication information is 0, that a communication resource of the communication group O includes a
symbol group 0, that is, the symbol 0. The communication resource of the communication group 0 includes the symbol 0
and the K frequency domain units in frequency domain. In addition, communication apparatuses in the communication
group 1 and the communication group 2 to a communication group 5 may determine, based on values of rankings n of
respective communication group indication information, that symbol groups included in communication resources of the
communication groups are a symbol group 1 and a symbol group 2 (thatis, the symbol 2) to a symbol group 5 respectively.
[0149] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group in the first resource based on a quantity N of communication groups corresponding to the first resource
allocation information, a quantity L of time units included in the first resource, and a ranking n of the first communication
group indication information in the N pieces of communication group indication information.

[0150] Forexample, if the first resource is L consecutive time units whose start time unit is the time unit/, L/N time units
included in the communication resource of the first communication group are a time unit /+(n-1)*L/N to a time unit
k+n*L/N-1, where nis an integer greater than or equal to 1 and less than or equal to N. Ifthe 1stvalue of nis 0, thatis, nis an
integer greater than or equalto 0 and less than or equal to N-1, the L/N time units included in the communication resource of
the first communication group are a time unit /+n*L/N to a time unit /+(n+1)*L/N-1.

[0151] An example in which the time unit is the OFDM symbol is used. For example, as shown in FIG. 12, the first
resource includes six symbols in total: a symbol 0 to a symbol 5 in time domain, that is, /=0 and L=6. For example, the
frequency domain resource includes K frequency domain units in frequency domain. The first information includes six
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pieces of communication group indication information (that is, N=6) corresponding to the first resource allocation
information. Communication apparatuses in six communication groups may determine, based on the first resource
allocation information, that the first resource includes the six symbols, and a time domain resource of one communication
groupincludes 6/6=1 symbol. The communication apparatuses in the six communication groups may determine, based on
a ranking n of the communication group indication information, symbols included in communication resources of
respective communication groups. For example, a communication apparatus in the communication group 0 determines,
based on that a ranking n of corresponding communication group indication information is 0, that a communication
resource of the communication group 0 includes the symbol O (that is, when n=0, [+n*L/N=0, and /+(n+1)*L/N-1=0). In
addition, communication apparatuses in the communication group 1 and the communication group 2 to a communication
group 5 may determine, based on values of rankings n of respective communication group indication information, that
communication resources of the communication groups include the symbol 1 and the symbol 2 to the symbol 5
respectively.

[0152] Itshould be understood that this application is not limited thereto. The first resource may include L inconsecutive
time units, and the communication resources of the N communication groups may be arranged in the first resource based
on a reverse ranking of the communication group indication information or another arrangement relationship.

[0153] Anexample in which a quantity of resource units (the resource unit may be a frequency domain unitand/or atime
unit) included in the first resource is an integer multiple of a quantity N of communication resource groups is used above for
description. However, this application is not limited thereto. The quantity of resource units included in the first resource
indicated by the first resource allocation information may not be the integer multiple of N.

[0154] Optionally, sizes of communication resources of communication apparatuses other than a communication
apparatus in a first target communication group in the N communication groups are the same, and a size of a
communication resource of the first target communication group is different from that of a communication resource of
one communication group other than the first target communication group.

[0155] Inanexample, the communication resource of the first target communication group may be greater than that of
the communication group other than the first target communication group in the N communication groups.

[0156] Optionally, the firsttarget communication group is a preset communication group in the N communication groups.
By way of example and not limitation, the first target communication group may be a communication group indicated by the
1st or last piece of communication group indication information in the N pieces of communication group indication
information.

[0157] When the N communication groups perform frequency division multiplexing on the first resource in frequency
domain, a quantity of frequency domain units included in the communication resource of the first target communication

K— (N—1) = |K/N]

group is , Where H represents rounding down to the nearest integer. A communication
resource of each of the N communication groups except the first target communication group includes [K/N] frequency
domain units.

[0158] For example, communication groups indicated by the N pieces of communication group indication information
are the communication group 0, the communication group 1, ..., and the communication group N-1 sequentially. The first
target communication group is the communication group 0 indicated by the 15t piece of communication group indication
information in the N pieces of communication group indication information. For example, the N communication groups
perform frequency division multiplexing on the first resource in frequency domain, and the resource unit is the frequency
domain wunit. In this case, the communication resource of the communication group 0 includes

K—(N—1)* [K/N]
|K/N]

includes frequency domain units.

[0159] Forexample, the firstresource is the K consecutive frequency domain units whose start frequency domain unitis
the frequency domain unit k. In this case, frequency domain units included in the communication resources of the N
communication groups are respectively as follows:

[0160] Frequency domain units included in the communication group 0 are the frequency domain unit k to a frequency

k+K—(N—1)«[K/N]—1

frequency domain units, and a communication resource of another communication group

domain unit

frequency domain units included in a communication group n are a frequency domain unit

k+K— (N— 1) * |[K/N] + (n — 2) * |[K/N]

to a frequency domain unit k+tK - (N - 1) *
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IK/NI+(m—D=[K/N -1
frequency domain units included in the communication group N-1 are a frequency domain unit

k+K — (N — 1) = |[K/N] + (N — 2) = |[K/N]

to a frequency domain unit k+K - 1.

[0161] For example, the first target communication group is the communication group 0 indicated by the 1st piece of
communication group indication information in the three pieces of communication group indication information. If the first
resource includes 10 RBGs, the communication resource of the communication group 0 includes RBGs in the 15t RBG

group, and a quantity of RBGs included in the 15t RBG group is 10 -3 -1 =]10/3]-4 RBGs, that is, the
communication resource of the communication group 0 includes the first 4 RBGs in the 10 RBGs. The communication
resource of the communication group 1 indicated by the 2"d piece of communication group indication information includes
three RBGs in total: the 5t RBG to the 7th RBG in the 10 RBGs. The communication resource of the communication group
2 indicated by the 3" piece of communication group indication information includes three RBGs in total: the 8t RBG to the
10t RBG in the 10 RBGs.

[0162] The first target communication group is the communication group N-1 indicated by the last piece of commu-
nication group indication information in the N pieces of communication group indication information. For example, the N
communication groups perform frequency division multiplexing on the first resource in frequency domain, and the
resource unit is the frequency domain unit. In this case, a communication resource of the communication group N-1
K—(N—-1)

. * |K/N . . D L
includes [K/N] frequency domain units, and a communication resource of another communication

group includes lK/NJ frequency domain units. For example, the first resource is the K consecutive frequency domain
units whose start frequency domain unitis the frequency domain unitk. In this case, frequency domain units included in the
communication resources of the N communication groups are respectively as follows:

[0163] Frequency domain units included in the communication group 0 are the frequency domain unit k to a frequency

K+ |[K/NJ -1

domain unit

k+(n —1) = |[K/N]

frequency domain units included in a communication group n are a frequency domain unit

 _ktn«|K/N| -1
to a frequency domain unit ;...;and
frequency domain units included in the communication group N-1 are a frequency domain unit

k+(N — 1) * [K/N]

to a frequency domain unit k+K - 1.

[0164] When the N communication groups perform time division multiplexing on the first resource in time domain, a
quantity of time units included in the communication resource of the first target communication group is

L—(N—1)=|L/N]|

. A communication resource of each of the N communication groups except the first target

communication group includes lL/NJ time units.

[0165] For example, communication groups indicated by the N pieces of communication group indication information
are the communication group 0, the communication group 1, ..., and the communication group N-1 sequentially. The first
target communication group is the communication group 0 indicated by the 1t piece of communication group indication
information in the N pieces of communication group indication information. For example, the N communication groups
perform time division multiplexing on the firstresource in time domain, and the resource unitis the time unit. In this case, the

L—(N—-1)=«]|L/N]

communication resource of the communication group 0 includes time units, and a commu-

nication resource of another communication group includes lL/NJ time units.

[0166] Forexample, the first resource is the L consecutive time units whose start time unit is the time unit /. In this case,
time units included in the communication resources of the N communication groups are respectively as follows:
[0167] Time units included in the communication group 0 are the time unit / to a time unit /| +
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L-(N=1«[L/N-1

ey

R . o - IL/NI+ (n—2) «[L/N]
time units included in a communication group nare atime unit/+L-(N-1)* toatime

L —(N—=1)«|L/N|+ (n—1) = |[L/N] - 1

unit ...;and

|IL/NJ + (N —2) = |L/N]

time units included in the communication group N-1 are atime unit/+L-(N-1)* toa

time unit [+L - 1.

[0168] For example, the first target communication group is the communication group 0 indicated by the 15t piece of
communication group indication information in the three pieces of communication group indication information. If the first
resource includes 11 OFDM symbols, the communication resource of the communication group 0 includes symbols in the

1stsymbol group, and a quantity of symbols included in the 15t symbol group is 11- (3 o 1) * lll/BJ_S symbols,
that is, the communication resource of the communication group 0 includes the first 5 symbols in the 11 symbols. The
communication resource of the communication group 1 indicated by the 2nd piece of communication group indication
information includes three symbols in total: the 6t symbol to the 8t symbol in the 11 symbols. The communication
resource of the communication group 2 indicated by the 3" piece of communication group indication information includes
three symbols in total: the 9t symbol to the 11t symbol in the 11 symbols.

[0169] The first target communication group is the communication group N-1 indicated by the last piece of commu-
nication group indication information in the N pieces of communication group indication information. For example, the N
communication groups perform frequency division multiplexing on the first resource in frequency domain, and the
resource unit is the time unit. In this case, a communication resource of the communication group N-1 includes L -

(N—1)=|L/N] - - . IL/N] .
time units, and a communication resource of another communication group includes time
units. For example, the first resource is the L consecutive time units whose start time unitis the time unit /. In this case, time
units included in the communication resources of the N communication groups are respectively as follows:

L+|L/N| -1,

[0170] Time units included in the communication group 0 are the time unit / to a time unit

ceey

H(n —1) « [L/N]

time units included in a communication group n are a time unit to a time unit

I+n*|L/N|—1

...;and

J+(N — 1) * |L/N|

time units included in the communication group N-1 are a time unit to a time unit +L - 1.
[0171] Inanother example, the communication resource of the first target communication group may be less than that of
the communication group other than the first target communication group in the N communication groups.

[0172] When the N communication groups perform frequency division multiplexing on the first resource in frequency
domain, a quantity of frequency domain units included in the communication resource of the first target communication

K— (N—1) = [K/N]

group is . A communication resource of each of the N communication groups except the first

target communication group includes [K/N] frequency domain units.

[0173] For example, communication groups indicated by the N pieces of communication group indication information
are the communication group 0, the communication group 1, ..., and the communication group N-1 sequentially. The first
target communication group is the communication group 0 indicated by the 1t piece of communication group indication
information in the N pieces of communication group indication information. For example, the N communication groups
perform frequency division multiplexing on the first resource in frequency domain, and the resource unit is the frequency
domain wunit. In this case, the communication resource of the communication group 0 includes

K—(N-1)=[K/N]|

frequency domain units, and a communication resource of another communication group

includes [K/N] frequency domain units. For example, the first resource is the K consecutive frequency domain units
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whose start frequency domain unit is the frequency domain unit k. In this case, frequency domain units included in the
communication resources of the N communication groups are respectively as follows:
[0174] Frequency domain units included in the communication group 0 are the frequency domain unit k to a frequency

k+K—(N — 1) * [K/N] —1_

domain unit

frequency domain units included in a communication group n are a frequency domain unit

k+K — (N = 1) * [K/N] + (n — 2) = [K/N]

to a frequency domain unit k+tK - (N - 1) *

[K/N]+ (n — 1) = [K/N] -1 .
;. an

frequency domain units included in the communication group N-1 are a frequency domain unit

k+K—(N — 1) = [K/N] + (N — 2) = [K/N]

to a frequency domain unit k+K - 1.

[0175] For example, the first target communication group is the communication group 0 indicated by the 1st piece of
communication group indication information in four pieces of communication group indication information. An example in
which the frequency domain unitis the RB is used. If the first resource includes 14 RBs, the communication resource of the
communication group 0 includes RBs in the 15t RB group, and a quantity of RBs included in the 1st RB group is

14 (4 1) ¥ [14/4] 2 RBs, that is, the communication resource of the communication group 0 includes the
first 2 RBs in the 14 RBs. The communication resource of the communication group 1 indicated by the 2nd piece of
communication group indication information includes four RBs in total: the 34 RB to the 6th RB in the 14 RBs. The
communication resource of the communication group 2 indicated by the 3™ piece of communication group indication
information includes four RBs in total: the 7th RB to the 10th RB in the 14 RBs, and the last three RBs: the 11t RB to the 14th
RB are a communication resource of a communication group 3.

[0176] The first target communication group is the communication group N-1 indicated by the last piece of commu-
nication group indication information in the N pieces of communication group indication information. For example, the N
communication groups perform frequency division multiplexing on the first resource in frequency domain, and the
resource unit is the frequency domain wunit. In this case, the communication group N-1 includes

K—(N—1) = [K/N] N _— o
frequency domain units, and a communication resource of another communication group

includes [K/N] frequency domain units. For example, the first resource is the K consecutive frequency domain units

whose start frequency domain unit is the frequency domain unit k. In this case, frequency domain units included in the

communication resources of the N communication groups are respectively as follows:

[0177] Frequency domain units included in the communication group 0 are the frequency domain unit k to a frequency

K+ [K/N] -1,

domain unit

kr(n = 1)« [K/N]

frequency domain units included in a communication group n are a frequency domain unit

ktn*[K/N]— 1

a frequency domain unit ;...;and
frequency domain units included in the communication group N-1 are a frequency domain unit

k+(N - 1) * [K/N] to a frequency domain unit k+K - 1.

[0178] When the N communication groups perform time division multiplexing on the first resource in time domain, a
quantity of time units included in the communication resource of the first target communication group is

L—(N—1)«[L/N] []

, Where represents rounding up to the nearest integer. A communication resource of

L/N

each of the N communication groups except the first target communication group includes [ / ] time units.
[0179] For example, communication groups indicated by the N pieces of communication group indication information
are the communication group 0, the communication group 1, ..., and the communication group N-1 sequentially. The first
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target communication group is the communication group 0 indicated by the 1st piece of communication group indication
information in the N pieces of communication group indication information. For example, the N communication groups
perform time division multiplexing on the first resource in time domain, and the resource unitis the time unit. In this case, the

L—(N—1)[L/N]

communication resource of the communication group 0 includes time units, and a commu-

nication resource of another communication group includes [L/N] time units. For example, the first resource is the L
consecutive time units whose start time unit is the time unit /. In this case, time units included in the communication
resources of the N communication groups are respectively as follows:

[0180] Time wunits included in the communication group 0 are the time unit / to a time unit

FL—(N—=1) «[L/N| -1

time units included in a communication group nare atime unit/+L-(N-1)* [L/N] + (n - 2) * [L/N] toatime
i L= (N= 1) #[L/NT+ (n = 1) «[L/N] -1

...;and

[L/NI1+ (N —2) = [L/N]

time units included in the communication group N-1 are a time unit +L-(N-1)* toa

time unit I+L - 1.

[0181] For example, the first target communication group is the communication group 0 indicated by the 1St piece of
communication group indication information in four pieces of communication group indication information. If the first
resource includes 11 OFDM symbols, the communication resource of the communication group 0 includes symbols in the

1st symbol group, and a quantity of symbols included in the 15t symbol group is 11_(4 o 1) * [11/4]:2 symbols,
that is, the communication resource of the communication group 0 includes the first 2 symbols in the 11 symbols. The
communication resource of the communication group 1 indicated by the 2"d piece of communication group indication
information includes three symbols in total: the 34 symbol to the 5t symbol in the 11 symbols. The communication
resource of the communication group 2 indicated by the 3 piece of communication group indication information includes
three symbols in total: the 6! symbol to the 8t symbol in the 11 symbols, and the last three symbols are a communication
resource of a communication group 3.

[0182] The first target communication group is the communication group N-1 indicated by the last piece of commu-
nication group indication information in the N pieces of communication group indication information. For example, the N
communication groups perform time division multiplexing on the first resource in time domain, and the resource unit is the

L—(N—1) *[L/N]

time unit. In this case, the communication group N-1 includes time units, and a commu-

nication resource of another communication group includes [L/N] time units. For example, the first resource is the L
consecutive time units whose start time unit is the time unit /. In this case, time units included in the communication
resources of the N communication groups are respectively as follows:

[0183] Time units included in the communication group 0 are the time unit / to a time unit L+ [L/N] -1 -

H(n—1) = [L/N]

time units included in a communication group n are a time unit to a time unit

Hn*[L/N]-1

...;and

I+(N —1) = [L/N]

time units included in the communication group N-1 are a time unit to a time unit +L - 1.

[0184] In another implementation, that there is an association relationship between the first communication group
indication information and the communication resource of the first communication group includes: The first communication
group indication information corresponds to the communication resource of the first communication group.

[0185] Optionally, the association relationship may be configured by the network device for the first communication
apparatus by using signaling.
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[0186] For example, there is an association relationship between identification information of a communication group
indicated by communication group indication information and a communication resource of the communication group
indicated by the communication group indication information. The association relationship may be at least one row shown
in Table 1-1.

Table 1-1
Identification information of the communication group Communication resource
Communication group identifier 0 Resource group x,
Communication group identifier 1 Resource group x4
Communication group identifier P1-1 Resource group Xp1q_q

[0187] The resource group X, to the resource group xp4_4 are determined based on the first resource. For example, the
first resource includes P1 resource groups: the resource group X, to the resource group xp4_1, Where P1 is an integer.
[0188] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group based on a communication group identifier indicated by the first communication group identification information
and an association relationship between the communication group identifier and the communication resource.

[0189] Forexample,thereis an association relationship shown in Table 1-2 between the communication group identifier
indicated by the first communication group indication information and the communication resource of the first commu-
nication group.

Table 1-2
Identification information of the communication group Communication resource
Communication group identifier 0 Resource group 1
Communication group identifier 1 Resource group 3
Communication group identifier 2 Resource group 2
Communication group identifier 3 Resource group 4

[0190] Ifanidentifier of the first communication group is the communication group identifier 1, a resource group that is of
thefirstresource and thatis included in the communication resource of the first communication group is the resource group
3 corresponding to the communication group identifier 1 shown in Table 1-2. The communication apparatus in the first
communication group determines, based on the communication group identifier 1 indicated by the first communication
group indication information included in the first information, that the first communication group is scheduled. The first
communication apparatus may determine, based on the first resource allocation information, that the first resource
includes four (thatis, P1=4) resource groups in total: the resource group 1 to the resource group 4. The first communication
apparatus determines, based on the association relationship shown in Table 1-2, that the communication resource of the
first communication group is the resource group 3.

[0191] In still another implementation, that there is an association relationship between the first communication group
indication information and the communication resource of the first communication group includes: The communication
resource of the first communication group is related to a ranking of an information block of the first communication group in
N information blocks or the ranking of the first communication group indication information in the N pieces of commu-
nication group indication information. The first communication apparatus determines the communication resource of the
first communication group based on the ranking of the information block of the first communication group in the N
information blocks. For a specific implementation, refer to the implementation performed by the first communication
apparatus based on the ranking of the first communication group indication information in the N pieces of communication
group indication information. For brevity, details are not described herein again.

[0192] The foregoing describes the specific implementation in which the first resource includes the communication
resources of the N communication groups. The following provides descriptions in which the first resource is the
communication resource of the second target communication group in the N communication groups. The N commu-
nication groups may determine the respective communication resources based on the first resource.

[0193] For example, when the first resource allocation information includes the frequency domain resource allocation
information, that the first resource is the communication resource of the second target communication group in the N
communication groups means that, in terms of frequency domain, the frequency domain resource of the first resource is a
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frequency domain resource of the communication resource of the second target communication group in the N
communication groups.

[0194] For example, when the first resource allocation information includes the time domain resource allocation
information, that the first resource is the communication resource of the second target communication group in the N
communication groups means that, in terms of time domain, the time domain resource of the first resource is a time domain
resource of the communication resource of the second target communication group in the N communication groups.
[0195] For example, when the first resource allocation information includes the frequency domain resource allocation
information and the time domain resource allocation information, that the first resource is the communication resource of
the second target communication group in the N communication groups means that, in terms of time-frequency domain, a
time-frequency domain resource of the first resource is a time-frequency domain resource of the communication resource
of the second target communication group in the N communication groups.

[0196] Inanimplementation, that there is an association relationship between the first communication group indication
information and the communication resource of the first communication group includes: A position of the communication
resource of the first communication group is related to a ranking of the first communication group indication information in
the N pieces of communication group indication information. The first communication apparatus determines the com-
munication resource of the first communication group based on the first resource and the ranking of the first commu-
nication group indication information in the N pieces of communication group indication information.

[0197] Optionally, the communication resources of the N communication groups have different frequency domain
positions in the first resource, and/or the communication resources of the N communication groups have different time
domain positions in the first resource.

[0198] For example, a multiplexing manner of the communication resources of the N communication groups in
frequency domain may be predefined, preconfigured, or indicated by the first information as frequency division multi-
plexing.

[0199] For example, the communication resources of the N communication groups have a same size and different
frequency domain positions.

[0200] Forthe time domain resource, for example, the time domain resources of the communication resources of the N
communication groups are all the time domain resource of the first resource, that is, each include L time units in time
domain. In addition, the communication resources of the N communication groups each include K frequency domain units.
[0201] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group based on the first resource and a ranking n of the first communication group indication information in the N
pieces of communication group indication information. The communication resources of the N communication groups are
sequentially arranged in frequency domain, and a ranking of communication group indication information of the second
target communication group in the N pieces of communication group indication information is m. In this case, the first
communication apparatus may determine the communication resource of the first communication group based on n, m,
and the first resource.

[0202] If the first resource is K consecutive frequency domain units whose start frequency domain unit is a frequency
domain unit k, frequency domain units included in the communication resource of the first communication group are a
frequency domain unit k+(n-m)*K to a frequency domain unit k+(n-m+1)*K-1.

[0203] Optionally, itis assumed that the ranking starts from 0. When the ranking of the communication group indication
information of the second target communication group in the N pieces of communication group indication information is
m=0, the first communication apparatus may determine the communication resource of the first communication group
based on the ranking n of the first communication group indication information in the N pieces of communication group
indication information and the first resource.

[0204] If the first resource is K consecutive frequency domain units whose start frequency domain unit is a frequency
domain unit k, frequency domain units included in the communication resource of the first communication group are a
frequency domain unit k+n*K to a frequency domain unit k+(n+1)*K-1.

[0205] Optionally, itis assumed that the ranking starts from 1. When the ranking of the communication group indication
information of the second target communication group in the N pieces of communication group indication information is
m=1, the first communication apparatus may determine the communication resource of the first communication group
based on the ranking n of the first communication group indication information in the N pieces of communication group
indication information and the first resource.

[0206] If the first resource is K consecutive frequency domain units whose start frequency domain unit is a frequency
domain unit k, frequency domain units included in the communication resource of the first communication group are a
frequency domain unit k+(n-1)*K to a frequency domain unit k+n*K-1.

[0207] Forexample, the second target communication group is the communication group 0 indicated by the 15t piece of
communication group indication information in the N pieces of communication group indication information, that is, m=1.
As shown in FIG. 13, three (that is, N=3) pieces of communication group indication information indicate that the
communication group 0, the communication group 1, and the communication group 2 are scheduled. The first resource
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allocation information indicates that the first resource includes three RBs in total: an RB 0 to an RB 3, thatis, K=3. The first
communication apparatus may determine a communication resource of the communication group 0 based on the first
resource allocation information. If the first communication group indication information is the 2"d piece of communication
group indication information in the N pieces of communication group indication information, that is, the first communication
group is the communication group 1, the first communication apparatus determines, based on a ranking 1 (thatis, m=1) of
the communication group 0, a ranking (that is, n=2) of the communication group 1, and the first resource, that the
communication resource of the first communication group includes the RB 3 to an RB 5. Alternatively, the ranking may start
from 0. In this case, m=0, n=1, and the determined communication resource of the first communication group is the same
as the foregoing, that s, includes the RB 3 to the RB 5. This is not limited in this application. If the first communication group
indication information is the 3 piece of communication group indication information in the N pieces of communication
group indication information, that is, the first communication group is the communication group 2, the first communication
apparatus determines, based on a ranking 1 (that is, m=1) of the communication group 0, a ranking (that is, n=3) of the
communication group 2, and the first resource, that the communication resource of the first communication group includes
an RB 6 to an RB 8.

[0208] Foranother example, the second target communication group is the communication group 1 indicated by the 2nd
piece of communication group indication information in the N pieces of communication indication information, thatis, m=2.
Three (that is, N=3) pieces of communication group indication information in the first information indicate that the
communication group 0, the communication group 1, and the communication group 2 are scheduled. The first resource
allocation information indicates that the first resource includes three RBs in total: an RB 3 to an RB 5, that is, K=3. The first
communication apparatus may determine the communication resource of the communication group 1 based on the first
resource allocation information. If the first communication group indication information is the 15t piece of communication
group indication information in the N pieces of communication group indication information, thatis, the first communication
group is the communication group 0, the first communication apparatus determines, based on aranking 2 (that is, m=2) of
the communication group 1, aranking (that is, n=1) of the communication group 0, and the first resource, that identification
information of the 15t RB included in the communication resource of the first communication group is k+(n-m)*K=3+(1-2)
*3=0, and the first communication apparatus may determine that the communication resource of the first communication
group includes three RBs in total: an RB 0 to an RB 2. If the first communication group indication information is the 34 piece
of communication group indication information in the N pieces of communication group indication information, that is, the
first communication group is the communication group 2, the first communication apparatus determines, based on a
ranking 2 (that is, m=2) of the communication group 1, a ranking (that is, n=3) of the communication group 2, and the first
resource, that identification information of the 1t RB included in the communication resource of the first communication
group is k+(n-m)*K=3+(3-2)*3=6, and the first communication apparatus may determine that the communication resource
of the first communication group includes three RBs in total: an RB 6 to an RB 8.

[0209] Optionally, the first resource may include K inconsecutive frequency domain units. In this case, the commu-
nication resources of the N communication groups each include K frequency domain units, and a spacing between
inconsecutive frequency domain units is the same as that between the inconsecutive frequency domain units in the first
resource. The first communication group may determine the communication resource of the first communication group
based on the first resource and according to a preset rule and the ranking of the first communication group indication
information.

[0210] For example, as shown in FIG. 14, the first resource allocation information indicates that the first resource
includes two inconsecutive RBGs: an RBG 1 and an RBG 3 in frequency domain, and the two RBGs are separated by one
RBG. In this case, the communication resources of the communication apparatuses in the N communication groups each
include two RBGs, the two RBGs are separated by one RBG, and time units included in time domain are L time units the
same as those of the first resource. For example, it may be stipulated that the N communication apparatuses occupy
consecutive frequency domain resources as much as possible. Based on the ranking of the communication group
indication information, for example, N=4, the first resource is a communication resource of the 15t communication group, a
communication resource of the 2"d communication group, that is, the communication group 1, needs to include two RBGs,
and the two RBGs are separated by one RBG. In this case, the communication apparatus in the communication group 1
may determine, based on a frequency domain order, two RBGs that meet a requirement, that is, an RBG 2 and an RBG 4
are the communication resource of the communication group 1. A communication apparatus in the 34 communication
group, that is, the communication group 2, may determine, based on a frequency domain order, that the communication
resource of the communication group 2 includes an RBG 5 and an RBG 7 that meet a requirement. In addition, a
communication resource of a communication group 3 includes an RBG 6 and an RBG 8. However, this application is not
limited thereto.

[0211] Foranotherexample, asshowninFIG. 15, thefirstresource allocation information indicates that the firstresource
includes three inconsecutive RBs: the RB 1, an RB 3, and an RB 5 in frequency domain, and every two adjacent RBs are
separated by one RB. In this case, the communication resources of the communication apparatuses in the N commu-
nication groups each include three RBs, every two adjacent RBs are separated by one RB, and time units included in time
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domain are L time units the same as those of the first resource. For example, it may be stipulated that the N communication
apparatuses occupy consecutive frequency domain resources as much as possible. Based on the ranking of the
communication group indication information, for example, N=2, the first resource is a communication resource of the
1st communication group, a communication resource of the 2nd communication group, that is, the communication group 1,
needs to include three RBs, and every two adjacent RBs are separated by one RB. In this case, the communication
apparatus in the communication group 1 may determine, based on a frequency domain order, that three RBs that meet a
requirement are an RB 2, an RB 4, and an RB 6, and are the communication resource of the communication group 1.
However, this application is not limited thereto.

[0212] For example, a multiplexing manner of the communication resources of the N communication groups in time
domain may be predefined, preconfigured, or indicated by the first information as time division multiplexing.

[0213] Forexample, the communication resources of the N communication groups have a same size and different time
domain positions. For the frequency domain resource, forexample, the frequency domain resources of the communication
resources of the N communication groups are all the frequency domain resource of the first resource, thatis, each include
K frequency domain units in frequency domain.

[0214] Optionally, quantities of time units included in the time domain resources of the communication resources of the N
communication groups are the same as that of time units included in the first resource, that is, L.

[0215] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group based on the first resource and a ranking n of the first communication group indication information in the N
pieces of communication group indication information. The communication resources of the N communication groups are
sequentially arranged in time domain, and a ranking of communication group indication information of the second target
communication group in the N pieces of communication group indication information is m. In this case, the first
communication apparatus may determine the communication resource of the first communication group based on n,
m, and the first resource. If the first resource is L consecutive time units whose start time unit is the time unit /, time units
included in the communication resource of the first communication group are a time unit /+(n-m)*L to a time unit [+(n-m+1)
*L-1.

[0216] Optionally, itis assumed that the ranking starts from 0. When the ranking of the communication group indication
information of the second target communication group in the N pieces of communication group indication information is
m=0, the first communication apparatus may determine the communication resource of the first communication group
based on the ranking n of the first communication group indication information in the N pieces of communication group
indication information and the first resource.

[0217] Ifthefirstresource is L consecutive time units whose start time domain unit is the time unit /, time units included in
the communication resource of the first communication group are a time unit /+n*L to a time unit /+(n+1)*L-1.

[0218] Optionally, itis assumed that the ranking starts from 1. When the ranking of the communication group indication
information of the second target communication group in the N pieces of communication group indication information is
m=1, the first communication apparatus may determine the communication resource of the first communication group
based on the ranking n of the first communication group indication information in the N pieces of communication group
indication information and the first resource.

[0219] Ifthefirstresource is L consecutive time units whose start time domain unit is the time unit /, time units included in
the communication resource of the first communication group are a time unit /+(n-1)*L to a time unit [+n*L-1.

[0220] Forexample, the second target communication group is the communication group 0 indicated by the 15t piece of
communication group indication information in the N pieces of communication group indication information, that is, m=1.
As shown in FIG. 16, six (that is, N=6) pieces of communication group indication information indicate that the commu-
nication group 0, the communication group 1, the communication group 2, ..., and a communication group 5 are scheduled.
The first resource allocation information indicates that the first resource includes a symbol 0, thatis, /=0 and L=1. The first
communication apparatus may determine a communication resource of the communication group 0 based on the first
resource allocation information. If the first communication group indication information is the 2"d piece of communication
group indication information in the six pieces of communication group indication information, that is, the first commu-
nication group is the communication group 1, the first communication apparatus determines, based on aranking 1 (that is,
m=1) of the communication group 0, a ranking (that is, n=2) of the communication group 1, and the first resource, that the
communication resource of the first communication group includes the symbol 1. Alternatively, the ranking may start from
0. Inthis case, m=0, n=1, and the determined communication resource of the first communication group is the same as the
foregoing, that is, includes the symbol 1. This is not limited in this application. If the first communication group indication
information is the 3rd piece of communication group indication information in the six pieces of communication group
indication information, that is, the first communication group is the communication group 2, the first communication
apparatus determines, based on a ranking 1 (that is, m=1) of the communication group 0, a ranking (that is, n=3) of the
communication group 2, and the first resource, that the communication resource of the first communication group includes
the symbol 2. If the first communication group indication information is the 6t piece of communication group indication
information in the six pieces of communication group indication information, that is, the first communication group is the
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communication group 5, the first communication apparatus determines, based on a ranking 1 (that is, m=1) of the
communication group 0, a ranking (that is, n=6) of the communication group 5, and the first resource, that the
communication resource of the first communication group includes a symbol 5. However, this application is not limited
thereto.

[0221] Optionally, the firstresource may include L inconsecutive time units. In this case, the communication resources of
the N communication groups each include L time units, and a spacing between inconsecutive time units is the same as that
between the inconsecutive time units in the first resource. The first communication group may determine the commu-
nication resource of the first communication group based on the first resource and according to a preset rule and the
ranking of the first communication group indication information.

[0222] For example, as shown in FIG. 17, the first resource allocation information indicates that the first resource
includes three inconsecutive OFDM symbols: a symbol 0, the symbol 2, and a symbol 4 in time domain, and every two
adjacent symbols are separated by one symbol. In this case, the communication resources of the communication
apparatuses in the N communication groups each include three symbols, every two adjacent symbols are separated by
one symbol, and frequency domain units included in frequency domain are K frequency domain units the same as those of
the first resource. For example, it may be stipulated that the N communication apparatuses occupy consecutive time
domain resources as much as possible. Based on the ranking of the communication group indication information, for
example, N=2, the first resource is a communication resource of the 15t communication group, a communication resource
of the 2"d communication group, that is, the communication group 1, needs to include three symbols, and every two
adjacent symbols are separated by one symbol. In this case, the communication apparatus in the communication group 1
may determine, based on a frequency domain order, that three symbols that meet a requirement are the symbol 1, a
symbol 3, and a symbol 5, and are the communication resource of the communication group 1. However, this application is
not limited thereto.

[0223] Optionally, sizes of communication resources of communication apparatuses other than a communication
apparatus in a first target communication group in the N communication groups are the same, and a size of a
communication resource of the first target communication group is different from that of a communication resource of
one communication group other than the first target communication group.

[0224] For example, the communication resource (that is, the first resource) of the second target communication group
includes the K consecutive frequency domain units whose start frequency domain unit is k, a maximum identifier of the
frequency domain unitis q, and K*(N-1)<g-k+1<K*N. In other words, a quantity of frequency domain units included from the
frequency domain unit k to the frequency domain unit q is insufficient to enable a communication resource of each of the N
communication groups to include K frequency domain units. In this case, it may be stipulated that the size of the
communication resource of the first target communication group in the N communication groups is different from that of a
communication resource of another communication group.

[0225] For another example, the communication resource (that is, the first resource) of the second target commu-
nication group includes the L consecutive time units whose start time unit is /, a maximum identifier of the time unit in one
resource allocation time interval (for example, the time unitis a symbol, and the resource allocation time interval is a frame,
asubframe, oraslot, but this application is not limited thereto) is r, and L*(N-1)<r-/+1<L*N. In other words, a quantity of time
units included from the time unit / to the time unit r is insufficient to enable a communication resource of each of the N
communication groups toinclude L time units. In this case, it may be stipulated that the size of the communication resource
of the first target communication group in the N communication groups is different from that of a communication resource of
another communication group.

[0226] Optionally, the firsttarget communication group is the last communication group in the N communication groups,
and the communication resource of the first target communication group may be less than that of the communication group
other than the first target communication group in the N communication groups.

[0227] Forexample, the time domain resource of the first resource is L time units, the frequency domain resourceis the K
consecutive frequency domain units whose start frequency domain unit is k, the time domain resources of the commu-
nication resources of the N communication groups are all the L time units, and the N communication groups determine the
frequency domain resources of the respective communication resources based on the frequency domain resource of the
first resource. For example, the maximum identifier of the frequency domain unitis q, K*(N-1)<g-k+1<K*N, and a quantity
of frequency domain units included in the communication resource of the first target communication groupis (q-k+ 1) - (N -
1) * K. A communication resource of each of the N communication groups except the first target communication group
includes K frequency domain units. Frequency domain units included in the communication resources of the N commu-
nication groups are respectively as follows:

[0228] Frequency domain units included in the communication group 0 are the frequency domain unit k to a frequency
domain unit k+K-1; ...;

frequency domain units included in a communication group n are a frequency domain unit k+(n - 1) * K to a frequency
domain unit k+n*K - 1; ...; and
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frequency domain units included in the communication group N-1 are a frequency domain unit k+(N - 1) * K to the
frequency domain unit q.

[0229] For another example, the frequency domain resource of the first resource is K frequency domain units, the time
domain resource is the L consecutive time units whose start time unit is /, the frequency domain resources of the
communication resources of the N communication groups are all the K frequency domain units, and the N communication
groups determine the time domain resources of the respective communication resources based on the time domain
resource of the first resource. For example, the maximum identifier of the time unitin the resource allocation time interval is
r, L*(N-1)<r-I+1<L*N, and a quantity of time units included in the communication resource of the first target communication
groupis (r-/+1)-(N-1)*L. Acommunication resource of each of the N communication groups except the first target
communication group includes L time units. Time units included in the communication resources of the N communication
groups are respectively as follows:

[0230] Time units included in the communication group 0 are the time unit / to a time unit [+L-1; ...;

time units included in a communication group n are a time unit /+(n - 1) * L to a time unit +n*L - 1; ...; and
time units included in the communication group N-1 are a time unit /+(N - 1) * L to the time unit r.

[0231] In another implementation, that there is an association relationship between the first communication group
indication information and the communication resource of the first communication group includes: The first communication
group indication information corresponds to the communication resource of the first communication group.

[0232] Optionally, the association relationship may be configured by the network device for the first communication
apparatus by using signaling.

[0233] Forexample, there is an association relationship between a communication group identifier indicated by the first
communication group indication information and the communication resource of the first communication group. The
association relationship may be at least one row shown in Table 2.

Table 2-1
Identification information of the communication group Communication resource
Communication group identifier 0 Resource group y,
Communication group identifier 1 Resource group y;,
Communication group identifier P2-1 Resource group yp,_

[0234] The resource group y0 to the resource group yp,_; are determined based on the first resource. For example, the
communication apparatus may deduce P2 resource groups: the resource group y to the resource group yp,_4 based on
the first resource, where P2 is an integer.

[0235] Optionally, the first communication apparatus determines the communication resource of the first communica-
tion group based on the communication group identifier indicated by the first communication group identification
information and the correspondence between the communication group identifier and the communication resource.
[0236] Forexample, there is an association relationship shown in Table 2-2 between the communication group identifier
indicated by the first communication group indication information and the communication resource of the first commu-
nication group.

Table 2-2
Identification information of the communication group Communication resource
Communication group identifier 0 Resource group 2
Communication group identifier 1 Resource group 4
Communication group identifier 2 Resource group 1
Communication group identifier 3 Resource group 3

[0237] Asshownin Table 2-2, P2=4. The four resource groups are sequentially arranged and include a same quantity of
resource units. The first resource indicated by the first resource allocation information is a resource group of the
communication group 0, that is, the resource group 2 corresponding to the communication group identifier 0 shown in
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Table 2-1. One of the N pieces of communication group indication information indicates the communication group identifier
1, thatis, an identifier of the communication group 1. After receiving the first information, the communication apparatus in
the communication group 1 may determine, based on the first resource allocation information, that the first resource is the
resource group 2 of the communication group 0, and then determine, based on that the resource group 1 to the resource
group 4 are sequentially arranged and include the same quantity of resource units, that the resource group 4 correspond-
ing to the communication group identifier 1 is the communication resource of the communication group 1. In this way, the
communication apparatus may determine, based on the communication group identifier, the first resource, and the
preconfigured association relationship, the communication resource of the communication group to which the commu-
nication apparatus belongs.

[0238] In still another implementation, that there is an association relationship between the first communication group
indication information and the communication resource of the first communication group includes: The communication
resource of the first communication group is related to a ranking of an information block of the first communication group in
N information blocks or the ranking of the first communication group indication information in the N pieces of commu-
nication group indication information. The first communication apparatus determines the communication resource of the
first communication group based on the ranking of the information block of the first communication group in the N
information blocks. For a specific implementation, refer to the implementation performed by the first communication
apparatus based on the ranking of the first communication group indication information in the N pieces of communication
group indication information. For brevity, details are not described herein again.

[0239] The time-frequency resource may include some unavailable resources of one or more of the N communication
groups. The unavailable resources of the one or more communication groups are not used for communication of the one or
more communication groups. The unavailable resource may be a resource pre-allocated for another purpose. For
example, the unavailable resource may include a resource occupied by a conventional communication system (for
example, a communication apparatus in an NR system cannot use a resource occupied by a CRS, a synchronization
signal, or the like of an LTE system), to ensure compatibility between communication systems. The unavailable resource
may be a reserved resource, for example, a reserved resource used for transmission of another signal, or a resource
reserved for another reason or a conflict resource, for example, a reserved CSI-RS resource, a reserved synchronization
signalresource, or areserved transmission resource of a special service. The unavailable resource may include a periodic
resource, a semi-persistent resource, or the like that has been allocated to another communication apparatus. However,
this application is not limited thereto.

[0240] The time-frequency resource may include a common unavailable resource of the N communication groups,
denoted as a first non-candidate resource. The first non-candidate resource is a resource that is not used for commu-
nication of any one of the N communication groups. The first non-candidate resource may also be referred to as the
common unavailable resource of the N communication groups. The time-frequency resource may include an unavailable
resource of a part of the N communication groups, which may be referred to as a non-common unavailable resource of the
N communication groups. For example, a second non-candidate resource is an unavailable resource of the first
communication group, and the second non-candidate resource is a resource that is not used for communication of
the first communication group. When the communication apparatus determines the communication resource based on the
first resource, there may be an unavailable resource in the time-frequency resource. In this case, communication
apparatuses need to reach a consensus on a manner of determining the communication resource when the time-
frequency resource includes the unavailable resource, so that communication apparatuses that perform communication
on the communication resource determine a same communication resource, to reduce a probability that communication
reliability is reduced due to inconsistent determined resources. In an example, in the foregoing implementation, the first
communication apparatus determines the communication resource of the first communication group without considering
the unavailable resource. After determining the communication resource of the first communication group, the first
communication apparatus determines, from the communication resource of the first communication group based on the
unavailable resource of the first communication group, a resource that can be used for communication, to perform
communication on the resource that can be used for the communication.

[0241] As shown in FIG. 18, an example in which the frequency domain unit is the RB is used. The first resource
allocation information indicates that the firstresource is eight consecutive RBs: the RB 0 to the RB 7. After receiving the first
information, the first communication apparatus determines the first resource based on the first resource allocation
information. The first resource includes the eight RBs. If N is 3, the first communication apparatus may determine that
communication resources of three communication groups respectively include two RBs, three RBs, and three RBs. A
ranking of the first communication group indication information in three pieces of communication group indication
information is 2, that is, the first communication group is the communication group 1. The first communication apparatus
may determine that the communication resource of the first communication group includes the RB 2 to the RB 4. The first
communication apparatus may determine, based on preconfigured information, that the RB 3 and the RB 4 in the first
resource are unavailable resources of the first communication group. The communication resource of the first commu-
nication group obtained by the first communication apparatus by excluding the RB 3 and the RB 4 from the communication
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resource of the first communication group is the RB 2. Similarly, the communication apparatus in the communication group
0 may determine that the communication resource of the communication group 0 includes the RB 0 and the RB 1, and the
communication apparatus in the communication group 2 may determine that the communication resource of the
communication group 2 includes the RB 5, the RB 6, and the RB 7.

[0242] In another example, the first communication apparatus determines the communication resource of the first
communication group in a resource other than the first non-candidate resource based on the first resource.

[0243] Optionally, the first non-candidate resource may be configured by using common signaling (or information), for
example, cell common signaling or group common signaling.

[0244] For example, the first resource includes the communication resources of the N communication groups. After
determining the first resource, the first communication apparatus excludes the first non-candidate resource from the first
resource to obtain candidate resources of the N communication groups. Then, the first communication apparatus
determines the communication resource of the first communication apparatus in the candidate resources based on
the foregoing association relationship between the communication resource of the first communication group and the first
communication group indication information.

[0245] As shown in FIG. 18, an example in which the frequency domain unit is the RB is used. The first resource
allocation information indicates that the firstresource is eight consecutive RBs: the RB 0 to the RB 7. After receiving the first
information, the first communication apparatus determines the first resource based on the first resource allocation
information, and the first communication apparatus may determine, based on preconfigured information, thatthe RB 3 and
the RB 4 in the first resource are unavailable resources of the N communication groups, that is, the first non-candidate
resource. The candidate resources of the N communication groups obtained by the first communication apparatus by
excluding the RB 3 and the RB 4 from the firstresource are six RBs in total: the RB 0 tothe RB2and the RB5tothe RB7.IfN
is 3, the first communication apparatus may determine that a communication resource of each communication group
includes two RBs. A ranking of the first communication group indication information in three pieces of communication
group indication information is 2, that is, the first communication group is the communication group 1. The first
communication apparatus may determine that the communication resource of the first communication group includes
the RB 2 and the RB 5. Similarly, after excluding the first non-candidate resource from the first resource, the commu-
nication apparatus in the communication group 0 may determine that the communication resource of the communication
group 0 includes the RB 0 and the RB 1, and after excluding the first non-candidate resource from the first resource, the
communication apparatus in the communication group 2 may determine that the communication resource of the
communication group 2 includes the RB 6 and the RB 7.

[0246] For another example, the first resource is the communication resource of the second target communication
group. After determining the first resource, the first communication apparatus determines a quantity of resource units
included in a resource other than the first non-candidate resource in the first resource, and the quantity of resource units is
a quantity of resource units included in the communication resource of each communication group. The first commu-
nication apparatus determines the communication resource of the first communication group based on the quantity of
resource units and the foregoing association relationship between the communication resource of the first communication
group and the first communication group indication information.

[0247] AsshowninFIG. 19, an example in which the second target communication group is the communication group O,
and the frequency domain unitis the RB is used. The first resource allocation information indicates that the first resource is
four consecutive RBs: the RB 0 to the RB 3. After receiving the first information, the first communication apparatus
determines the first resource based on the first resource allocation information, and the first communication apparatus
may determine, based on preconfigured information, that the RB 1 in the first resource is an unavailable resource of the N
communication groups, that is, the first non-candidate resource. After excluding the RB 1 from the first resource, the first
communication apparatus determines that the communication resource of the communication group Ois three RBs in total:
the RB 0, the RB 2, and the RB 3. In this case, the first communication apparatus may determine that the communication
resource of each of the N communication groups includes three RBs. If N is 3, and a ranking of the first communication
group indication information in three pieces of communication group indication information is 2, that is, the first
communication group is the communication group 1, the first communication apparatus may determine that the
communication resource of the first communication group includes three RBs, and determine, based on a ranking
n=1, thatthe three RBs are the RB 4, the RB 5, and the RB 6. Similarly, after excluding the first non-candidate resource from
the first resource, the communication apparatus in the communication group 2 determines that the communication
resource of each communication group includes three RBs, and then may determine, based on a ranking 2, that the
communication resource of the communication group 2 includes three RBs: the RB7, the RB8, and the RB9.

[0248] Optionally, the communication resource of the first communication group includes the second non-candidate
resource, the second non-candidate resource is the resource that is not used for the communication of the first
communication group, and the first communication apparatus performs communication on a resource other than the
second non-candidate resource in the communication resource of the first communication group.

[0249] Optionally, the second non-candidate resource may be configured by using dedicated signaling (or information),

31



10

15

20

25

30

35

40

45

50

55

EP 4 514 010 A2

for example, signaling of the first communication apparatus or signaling of the first communication group.

[0250] Differentfrom that the first non-candidate resource is the common unavailable resource of the N communication
groups, the second non-candidate resource is the unavailable resource of the first communication group. In other words,
there may be one communication group, and the second non-candidate resource is an available resource for the
communication group other than the first communication group in the N communication groups. After the first commu-
nication apparatus determines the communication resource of the first communication group based on the first non-
candidate resource, the communication resource of the first communication group may further include the second non-
candidate resource. Therefore, the first communication apparatus excludes the second non-candidate resource from the
communication resource of the first communication group to determine a resource that can be used for communication,
that is, the resource used for the communication does not include the second non-candidate resource.

[0251] For example, in the example shown in FIG. 18, after excluding the first non-candidate resource from the first
resource, the first communication apparatus determines that the communication resource of the first communication
group includes the RB 2 and the RB 5, and the first communication apparatus may determine, based on the preconfigured
information, that the RB 2 is an unavailable resource of the first communication group, that is, the second non-candidate
resource. In this case, the first communication apparatus may determine that the first communication group can perform
communication only on the RB 5.

[0252] Optionally, the non-candidate resource (including the first non-candidate resource and/or the second non-
candidate resource) may be indicated by the network device to the first communication apparatus. For example, the
network device may indicate the non-candidate resource to the first communication apparatus by using one or more of a
(radio resource control, RRC) message, a medium access control (medium access control, MAC) control element (control
element, CE), or physical layer signaling.

[0253] For example, indication information used by the network device to indicate the non-candidate resource to the
communication apparatus may be referred to as data unmappable resource indication information, rate matching
indication information, or reserved resource indication information. This is not limited in this application.

[0254] The foregoing describes a manner in which the first information includes the N pieces of communication group
indication information and the first resource allocation information, and the first resource allocation information is used by
the communication apparatuses in the N communication groups to determine the communication resources of the
respective communication groups.

[0255] Optionally, the first information further includes M pieces of communication group indication information and
second resource allocation information, M is a positive integer, M+N is less than or equal to Q, the M pieces of
communication group indication information indicate M scheduled communication groups, the second resource allocation
information indicates a second resource, and the second resource includes communication resources of the M com-
munication groups, or the second resource is a communication resource of one of the M communication groups.
[0256] Optionally, there is a correspondence between the communication group indication information and the resource
allocation information in the first information.

[0257] The correspondence between the communication group indication information and the resource allocation
information in the first information may be predefined, preconfigured, or indicated by the first information. For example, in
the correspondence, the N pieces of communication group indication information correspond to the first resource
allocation information, and the M pieces of communication group indication information correspond to the second
resource allocation information. This is not limited in this application.

[0258] For example, the first information further includes an information block corresponding to each communication
group, the information block corresponding to each communication group includes indication information, the indication
information indicates one piece of resource allocation information corresponding to a corresponding communication
group, and the communication group determines, based on the indication information in a corresponding information
block, the resource allocation information used to determine a communication resource.

[0259] For example, the first information includes two pieces of resource allocation information, and the information
block corresponding to the communication group in the firstinformation may include 1-bit indication information. If the 1 bit
indicates "0", it indicates that the communication group determines the communication resource based on the 15t piece of
resource allocation information in the firstinformation, or if the 1 bitindicates "1", it indicates that the communication group
determines the communication resource based on the 2"d piece of resource allocation information in the firstinformation,
or vice versa. For example, the Q communication groups scheduled by using the first information include the commu-
nication group 1, the communication group 2, and the communication group 3. After receiving the first information, the
communication apparatus in the communication group 1 reads an information block 1 corresponding to the commu-
nication group 1. If indication information in the information block 1 indicates "1", the communication apparatus in the
communication group 1 may determine to determine the communication resource of the communication group 1 based on
the 2nd piece of resource allocation information. After receiving the first information, the communication apparatus in the
communication group 2 reads an information block 2 corresponding to the communication group 2. Ifindication information
in the information block 2 indicates "0", the communication apparatus in the communication group 2 may determine to
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determine the communication resource of the communication group 2 based on the 1st piece of resource allocation
information. In addition, if indication information in an information block 3 of the communication group 3 indicates "1", the
communication apparatus in the communication group 3 determines to determine the communication resource of the
communication group 2 based on the 15t piece of resource allocation information. However, this application is not limited
thereto.

[0260] For another example, the first information further includes an information block corresponding to each com-
munication group, the information block corresponding to each communication group includes identification information of
a communication group set, the identification information of the communication group set indicates one communication
group set corresponding to a corresponding communication group, and the communication group determines, based on
the identification information of the communication group set in a corresponding information block, resource allocation
information used to determine a communication resource.

[0261] Forexample,asshowninFIG. 20, the second communication apparatus schedules a communication group set 1
and a communication group set 2 by using the first information. The communication group set 1 includes three
communication groups: a communication group 11 including a controller 1 and an apparatus 11, a communication group
12 including the controller 1 and an apparatus 12, and a communication group 13 including the controller 1 and an
apparatus 13. The communication group set 2 includes two communication groups: a communication group 21 including a
controller 2 and an apparatus 21, and a communication group 22 including the controller 2 and an apparatus 22. The
second communication apparatus sends the firstinformation, and the firstinformation may be received by communication
apparatuses in the communication group set 1 and the communication group set 2. The first information includes two
pieces of resource allocation information, and the information block corresponding to the communication group in the first
information may include 1-bit identification information of a communication group set. If the 1 bit indicates "0", it indicates
that the communication group belongs to the 15t communication group set and determines the communication resource
based on the 15t piece of resource allocation information in the first information. For example, if 1 bitin an information block
corresponding to each of the communication group 11, the communication group 12, and the communication group 13
indicates "0", communication devices in the three communication groups determine the communication resource based
on the 1st piece of resource allocation information. If the 1 bit indicates "1", it indicates that the communication group
belongs to the 2"d communication group set and determines the communication resource based on the 2"d piece of
resource allocation information in the firstinformation. For example, if 1 bitin an information block corresponding to each of
the communication group 21 and the communication group 22 indicates "0", communication devices in the two
communication groups determine the communication resource based on the 2nd piece of resource allocation information.
However, this application is not limited thereto.

[0262] The communication apparatus may determine a quantity of sets of S communication groups based on a quantity
of pieces of resource allocation information included in the first information. For example, if the first information includes
two pieces of resource allocation information, the communication apparatus may determine that the S communication
groups include two communication group sets. A resource indicated by the 15t piece of resource allocation information is
used by the 15t communication group set (that is, a communication group set 0) to determine a communication resource,
and a resource indicated by the 2nd piece of resource allocation information is used by the 2nd communication group set
(thatis, the communication group set 1) to determine a communication resource. In this case, the S communication groups
determine, based on indication information in information blocks, whether the communication groups belong to the
communication group set 0 orthe communication group set 1, to determine corresponding resource allocation information.
[0263] Optionally, the communication apparatus may determine a quantity of communication group sets and/or the
quantity of pieces of resource allocation information based on configuration information. For example, the network device
sends signaling to indicate the quantity of communication group sets or the quantity of pieces of resource allocation
information.

[0264] For another example, the communication apparatus may determine the corresponding resource allocation
information according to a preset rule. For example, the communication apparatus may determine the corresponding
resource allocation information according to an equal allocation rule. If the firstinformation includes two pieces of resource
allocation information, the communication apparatus may determine that communication groups indicated by the first S/2
pieces of communication group indication information in the first information determine a communication resource based
on the first resource allocation information. In addition, communication groups indicated by the last S/2 pieces of
communication group indication information in the first information determine a communication resource based on the
first resource allocation information. Optionally, when S cannot be divided by a quantity of pieces of communication group
resource allocation information, a manner of rounding up or down to the nearest integer may be used.

[0265] Forexample, there are seven communication groups, and the first information includes three pieces of resource
allocation information. In this case, the communication apparatus may determine that three communication group sets are
included. In an example, the communication apparatus may determine that each communication group set includes

[7/3]1 =

3 communication groups . For example, the 15t communication group set and the 2"d communication group
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set each may include three communication groups, and the 3" communication group set may include one communication
group; or the 18t communication group set may include one communication group, and the 2"d communication group set
and the 3™ communication group set each may include three communication groups. In another example, the commu-

nication apparatus may determine that each communication group set includes |-7/3J =2 communication groups.
Forexample, the 15t communication group set and the 2nd communication group set each may include two communication
groups, and the 3" communication group set may include four communication groups; or the 15t communication group set
may include four communication groups, and the 2"d communication group set and the 3'd communication group set each
may include two communication groups. However, this application is not limited thereto.

[0266] S503: The first communication apparatus performs communication on the communication resource of the first
communication group.

[0267] After receiving the first information and determining the communication resource of the first communication
group, the first communication apparatus communicates with the communication apparatus in the first communication
group on the communication resource of the first communication group. For example, the first communication apparatus
may be the sending communication apparatus. In this case, the first communication apparatus sends a signal (for
example, one or more of control information, a reference signal, or data) on the communication resource. Alternatively, the
first communication apparatus may be the receiving communication apparatus. In this case, the first communication
apparatus receives a signal on the communication resource.

[0268] Optionally, when a proportion of the second non-candidate resource in the communication resource of the first
communication group is less than or equal to (or less than) a resource threshold, the first communication apparatus
performs communication on the resource other than the second non-candidate resource in the communication resource of
the first communication group. When a proportion of the second non-candidate resource in the communication resource of
the first communication group is greater than (or greater than or equal to) a resource threshold, the communication
apparatus in the first communication group does not perform communication on the communication resource of the first
communication group. A value of the resource threshold is a real number, for example, 0.1, 0.2, 0.3, 1/3, or 1/4. However,
this application is not limited thereto.

[0269] The resource threshold may be predefined in a protocol, or may be configured by the network device by using
signaling. This is not limited in this application.

[0270] When a proportion of the unavailable resource in the communication resource of the first communication group is
greaterthan the resource threshold, a code rate is high after rate matching. This causes low communication reliabilityand a
low probability of correct transmission. Therefore, the first communication apparatus may not perform communication on
the communication resource when the proportion of the unavailable resource in the communication resource is greater
than the resource threshold, to reduce a resource waste.

[0271] According to the solutions provided in this application, the second communication apparatus may schedule, by
using the firstinformation, the plurality of communication groups to perform communication. The first information includes
common indication information, which may be used by communication apparatuses in the plurality of communication
groups to determine scheduling parameters. This can improve resource utilization, and reduce scheduling and transmis-
sion latencies.

[0272] The foregoing describes in detail the method provided in this application. The following describes, with reference
to the accompanying drawings, the communication apparatuses and the communication devices provided in this
application. To implement functions in the method provided in this application, network elements may include a hardware
structure and/or a software module, and the foregoing functions are implemented in a form of the hardware structure, the
software module, or a combination of the hardware structure and the software module. Whether a specific function in the
foregoing functions is performed by the hardware structure, the software module, or the combination of the hardware
structure and the software module depends on a particular application and a design constraint condition of the technical
solutions.

[0273] FIG. 21 is a block diagram of a communication apparatus according to this application. As shown in FIG. 21, the
communication apparatus 2100 may include a transceiver unit 2120.

[0274] Inapossible design,the communication apparatus 2100 may correspond to the first communication apparatusin
the foregoing method. When the communication apparatus 2100 corresponds to the first communication apparatus, the
communication apparatus 2100 may be a communication device, or the communication apparatus 2100 is a chip
configured in (or used for) the communication device (for example, a terminal device), or another apparatus, module,
circuit, unit, or the like that can implement the method of the first communication apparatus.

[0275] It should be understood that the communication apparatus 2100 may include a unit configured to perform the
method performed by the first communication apparatus in the foregoing method embodiment. In addition, units in the
communication apparatus 2100 and the foregoing other operations and/or functions are respectively used to implement
corresponding procedures in the foregoing method embodiment.

[0276] Optionally, the communication apparatus 2100 may further include a processing unit 2110. The processing unit
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2110 may be configured to process instructions or data, to implement a corresponding operation.

[0277] Itshould be further understood that when the communication apparatus 2100 is a chip configured in (or used for)
the first communication apparatus, the transceiver unit 2120 in the communication apparatus 2100 may be an input/output
interface or a circuit in the chip, and the processing unit 2110 in the communication apparatus 2100 may be a processorin
the chip.

[0278] Optionally, the communication apparatus 2100 may further include a storage unit 2130. The storage unit 2130
may be configured to store the instructions or the data. The processing unit 2110 may execute the instructions or the data
stored in the storage unit, to enable the communication apparatus to implement the corresponding operation.

[0279] Itshould be understood thatthe transceiver unit 2120 in the communication apparatus 2100 may be implemented
by a communication interface (for example, a transceiver, a transceiver circuit, an input/output interface, or a pin), for
example, may correspond to a transceiver 2210 in acommunication apparatus 2200 shown in FIG. 22. The processing unit
2110 in the communication apparatus 2100 may be implemented by at least one processor, for example, may correspond
to a processor 2220 in the communication apparatus 2200 shown in FIG. 22. The processing unit 2110 in the commu-
nication apparatus 2100 may alternatively be implemented by at least one logic circuit. The storage unit 2130 in the
communication apparatus 2100 may correspond to a memory 2230 in the first communication apparatus 2200 shown in
FIG. 22.

[0280] It should be further understood that a specific process in which the units perform the foregoing corresponding
steps is described in detail in the foregoing method. For brevity, details are not described herein again.

[0281] In another possible design, the communication apparatus 2100 may correspond to the second communication
apparatus in the foregoing method. When the communication apparatus 2100 corresponds to the second communication
apparatus, the communication apparatus 2100 may be a communication device, or the communication apparatus 2100 is
a chip configured in (or used for) the communication device (for example, an access network device or a terminal device),
or another apparatus, module, circuit, unit, or the like that can implement the method of the second communication
apparatus.

[0282] It should be understood that the communication apparatus 2100 may include a unit configured to perform the
method performed by the second communication apparatus in the foregoing method embodiment. In addition, units in the
communication apparatus 2100 and the foregoing other operations and/or functions are respectively used to implement
corresponding procedures in the foregoing method embodiment.

[0283] Optionally, the communication apparatus 2100 may further include a processing unit 2110. The processing unit
2110 may be configured to process instructions or data, to implement a corresponding operation.

[0284] Itshould be further understood that when the communication apparatus 2100 is a chip configured in (or used for)
the second communication apparatus, the transceiver unit 2120 in the communication apparatus 2100 may be an
input/output interface or a circuit in the chip, and the processing unit 2110 in the communication apparatus 2100 may be a
processor in the chip.

[0285] Optionally, the communication apparatus 2100 may further include a storage unit 2130. The storage unit 2130
may be configured to store the instructions or the data. The processing unit 2110 may execute the instructions or the data
stored in the storage unit, to enable the communication apparatus to implement the corresponding operation.

[0286] It should be understood that when the communication apparatus 2100 is the second communication apparatus,
the transceiver unit 2120 in the communication apparatus 2100 may be implemented by a communication interface (for
example, a transceiver, a transceiver circuit, an input/output interface, or a pin), for example, may correspond to a
transceiver 2310 in a communication apparatus 2300 shown in FIG. 23. The processing unit 2310 in the communication
apparatus 2300 may be implemented by at least one processor, for example, may correspond to a processor 2320 in the
communication apparatus 2300 shown in FIG. 23. The processing unit2110 in the communication apparatus 2100 may be
implemented by atleast one logic circuit. The storage unit 2130 in the communication apparatus 2100 may correspondtoa
memory 2330 in the network device 2300 shown in FIG. 23.

[0287] It should be further understood that a specific process in which the units perform the foregoing corresponding
steps is described in detail in the foregoing method. For brevity, details are not described herein again.

[0288] FIG. 22 is a diagram of a structure of a communication apparatus 2200 according to this application. The
communication apparatus 2200 may be used in the system shown in FIG. 1, to perform a function of the first commu-
nication apparatus in the foregoing method.

[0289] As shown in FIG. 22, the communication apparatus 2200 includes a processor 2220 and a transceiver 2210.
Optionally, the communication apparatus 2200 further includes a memory 2230. The processor 2220, the transceiver
2210, and the memory may communicate with each other through an internal connection path, to transfer a control signal
and/or a data signal. The memory 2230 is configured to store a computer program. The processor 2220 is configured to
execute the computer program in the memory 2230, to control the transceiver 2210 to receive and send a signal.
[0290] The processor 2220 may be configured to perform an action that is internally implemented by the first
communication apparatus and that is described in the foregoing method, and the transceiver 2210 may be configured
to perform a sending or receiving action of the first communication apparatus described in the foregoing method. For
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details, refer to the descriptions in the foregoing method. Details are not described herein again.

[0291] Optionally, the communication apparatus 2200 may further include a power supply, configured to supply power to
various devices or circuits in the communication apparatus.

[0292] FIG. 23 is a diagram of a structure of a communication apparatus 2300 according to this application. The
communication apparatus 2300 may be used in the system shown in FIG. 1, to perform a function of the second
communication apparatus in the foregoing method.

[0293] As shown in FIG. 23, the communication apparatus 2300 includes a processor 2320 and a transceiver 2310.
Optionally, the communication apparatus 2300 further includes a memory 2330. The processor 2320, the transceiver
2310, and the memory may communicate with each other through an internal connection path, to transfer a control signal
and/or a data signal. The memory 2330 is configured to store a computer program. The processor 2320 is configured to
execute the computer program in the memory 2330, to control the transceiver 2310 to receive and send a signal.
[0294] The processor 2320 may be configured to perform an action that is internally implemented by the second
communication apparatus and that is described in the foregoing method, and the transceiver 2310 may be configured to
perform a sending or receiving action of the second communication apparatus described in the foregoing method. For
details, refer to the descriptions in the foregoing method. Details are not described herein again.

[0295] Optionally, the communication apparatus 2300 may further include a power supply, configured to supply power to
various devices or circuits in the communication apparatus.

[0296] In the communication apparatuses shown in FIG. 22 and FIG. 23, the processor and the memory may be
combined into one processing apparatus, and the processor is configured to execute program code stored in the memory
to implement the foregoing functions. In specific implementation, the memory may alternatively be integrated into the
processor, or independent of the processor. The processor may correspond to the processing unit in FIG. 21. The
transceiver 2210 may correspond to the transceiver unit in FIG. 21. The transceiver 2210 may include a receiver (or
referred to as a receiver machine or a receiver circuit) and a transmitter (or referred to as a transmitter machine or a
transmitter circuit). The receiver is configured to receive a signal, and the transmitter is configured to transmit a signal.
[0297] Inthis application, the processor may be a general-purpose processor, a digital signal processor, an application-
specific integrated circuit, a field programmable gate array or another programmable logic device, a discrete gate or
transistor logic device, or a discrete hardware component, and may implement or perform the methods, steps, and logic
block diagrams in this application. The general-purpose processor may be a microprocessor, any conventional processor,
or the like. The steps of the method with reference to this application may be directly implemented by a hardware
processor, or may be implemented by a combination of hardware and a software module in the processor.

[0298] In this application, the memory may be a non-volatile memory, for example, a hard disk drive (hard disk drive,
HDD) or a solid-state drive (solid-state drive, SSD), or may be a volatile memory (volatile memory), for example, arandom-
access memory (random-access memory, RAM). The memory is any other medium that can carry or store expected
program code in a form of an instruction or a data structure and that can be accessed by a computer, but is not limited
thereto. The memory in this application may alternatively be a circuit or any other apparatus that can implement a storage
function, and is configured to store program instructions and/or data.

[0299] Thisapplication further provides a processing apparatus, including a processor and a (communication)interface.
The processor is configured to perform the method provided in the foregoing method embodiment.

[0300] It should be understood that the processing apparatus may be one or more chips. For example, the processing
apparatus may be a field programmable gate array (field programmable gate array, FPGA), an application-specific
integrated chip (application-specific integrated circuit, ASIC), a system on chip (system on chip, SoC), a central processing
unit (central processing unit, CPU), a network processor (network processor, NP), a digital signal processing circuit (digital
signal processor, DSP), a microcontroller (micro controller unit, MCU), a programmable controller (programmable logic
device, PLD), or another integrated chip.

[0301] According to the method provided in this application, this application further provides a computer program
product. The computer program product includes computer program code. When the computer program code is executed
by one or more processors, an apparatus including the processor is enabled to perform the method provided in the
foregoing method embodiment.

[0302] All or some of the technical solutions provided in this application may be implemented by using software,
hardware, firmware, or any combination thereof. When the software is used to implement the technical solutions, all or
some of the technical solutions may be implemented in a form of a computer program product. The computer program
productincludes one or more computer instructions. When the computer program instructions are loaded and executed on
a computer, all or some of the procedures or functions in this application are generated. The computer instructions may be
stored in a computer-readable storage medium, or transmitted from a computer-readable storage medium to another
computer-readable storage medium. The computer-readable storage medium may be any usable medium accessible to
the computer, or a data storage device, for example, a server or a data center, integrating one or more usable media. The
usable medium may be a magnetic medium (for example, a floppy disk, a hard disk drive, or a magnetic tape), an optical
medium (for example, a digital video disc (digital video disc, DVD)), a semiconductor medium, or the like.
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[0303] According to the method provided in this application, this application further provides a computer-readable
storage medium. The computer-readable storage medium stores program code. When the program code is run by one or
more processors, an apparatus including the processor is enabled to perform the method provided in the foregoing method
embodiment.

[0304] According to the method provided in this application, this application further provides a system. The system
includes the foregoing one or more first communication apparatuses. The system may further include the foregoing one or
more second communication apparatuses.

[0305] In several embodiments provided in this application, it should be understood that the disclosed system,
apparatus, and method may be implemented in another manner. For example, the foregoing described apparatuses
are merely examples. For example, division into the units is merely logic function division and may be other division in
actual implementation. For example, a plurality of units or components may be combined or integrated into another
system, or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be implemented through some interfaces. The indirect couplings or
communication connections between the apparatuses or units may be implemented in electrical, mechanical, or another
form.

[0306] The unitsdescribed as separate parts may or may not be physically separate, and parts displayed as units may or
may not be physical units, thatis, may be located in one position, or may be distributed on a plurality of network units. Some
or all of the units may be selected based on actual needs to achieve the objectives of the solutions.

[0307] The foregoing descriptions are merely specific implementations of this application, but are not intended to limit
the protection scope of this application. Any variation or replacement readily figured out by a person skilled in the art within
the technical scope disclosed in this application shall fall within the protection scope of this application. Therefore, the
protection scope of this application shall be subject to the protection scope of the claims.

Claims
1. A resource determining method, comprising:

receiving, by a first communication apparatus, first information, wherein the first information is used to schedule
communication of Q communication groups, Q is an integer greater than 1, one communication group comprises
a sending communication apparatus and a receiving communication apparatus, the firstinformation comprises N
pieces of communication group indication information and first resource allocation information, N is an integer
greaterthan 1, N is less than or equal to Q, the N pieces of communication group indication information indicate N
scheduled communication groups, the first resource allocation information indicates a first resource, and the first
resource is used to determine communication resources of the N communication groups;

determining, by the first communication apparatus, a communication resource of a first communication group
based on the first resource, wherein the first communication group comprises the first communication apparatus,
and the N pieces of communication group indication information comprise first communication group indication
information indicating the first communication group; and

performing, by the first communication apparatus, communication on the communication resource of the first
communication group.

2. The method according to claim 1, wherein the first resource comprises the communication resources of the N
communication groups, or the first resource is a communication resource of a second target communication group in
the N communication groups.

3. The method according to claim 1 or 2, wherein there is an association relationship between the first communication
group indication information and the communication resource of the first communication group.

4. The method according to any one of claims 1 to 3, wherein the determining, by the first communication apparatus, a
communication resource of a first communication group based on the first resource comprises:
determining, by the first communication apparatus, the communication resource of the first communication group
based on the first resource and a ranking of the first communication group indication information in the N pieces of
communication group indication information.

5. The method according to any one of claims 1 to 4, wherein the determining, by the first communication apparatus, a
communication resource of a first communication group based on the first resource comprises:
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determining, by the first communication apparatus, the communication resource of the first communication group
in a resource other than a first non-candidate resource based on the first resource, wherein
the first non-candidate resource is a resource that is not used for communication of the N communication groups.

The method according to any one of claims 1 to 5, wherein the communication resource of the first communication
group comprises a second non-candidate resource, the second non-candidate resource is not used for commu-
nication of the first communication group, and the performing, by the first communication apparatus, communication
on the communication resource of the first communication group comprises:

performing, by the first communication apparatus, communication on a resource other than the second non-candidate
resource in the communication resource of the first communication group.

The method according to any one of claims 1 to 6, wherein the performing, by the first communication apparatus,
communication on the communication resource of the first communication group comprises:

when a proportion of the second non-candidate resource in the communication resource of the first commu-
nication group is less than or equal to a resource threshold, performing, by the first communication apparatus,
communication on the resource other than the second non-candidate resource in the communication resource of
the first communication group, wherein

the second non-candidate resource is not used for the communication of the first communication group.

The method according to any one of claims 1 to 7, wherein the first information further comprises M pieces of
communication group indication information and second resource allocation information, M is a positive integer, M+N
is less than or equal to Q, the M pieces of communication group indication information indicate M scheduled
communication groups, the second resource allocation information indicates a second resource, and the second
resource comprises communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

A resource determining method, comprising:

determining, by a second communication apparatus, communication resources of N communication appara-
tuses; and

sending, by the second communication apparatus, first information, wherein the first information is used to
schedule communication of Q communication groups, Q is an integer greater than 1, one communication group
comprises a sending communication apparatus and a receiving communication apparatus, the first information
comprises N pieces of communication group indication information and first resource allocation information, N is
aninteger greaterthan 1, Nis less than or equal to Q, the N pieces of communication group indication information
indicate N scheduled communication groups, the first resource allocation information indicates a first resource,
and the first resource is used to determine communication resources of the N communication groups.

The method according to claim 9, wherein the first resource comprises the communication resources of the N
communication groups, or the first resource is a communication resource of a second target communication group in
the N communication groups.

The method according to claim 9 or 10, wherein there is an association relationship between first communication
group indication information in the N pieces of communication group indication information and a communication
resource of a first communication group in the N communication groups.

The method according to any one of claims 9 to 11, wherein the method comprises:

determining, by the second communication apparatus, a ranking of the first communication group indication
information in the N pieces of communication group indication information based on a ranking of the commu-
nication resource of the first communication group in the communication resources of the N communication
groups, wherein

the first communication group indication information indicates the first communication group.

The method according to any one of claims 9 to 12, wherein the determining, by a second communication apparatus,
communication resources of N communication apparatuses comprises:
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determining the communication resources of the N communication groups in a resource other than a first non-
candidate resource, wherein
the first non-candidate resource is a resource that is not used for communication of the N communication groups.

The method according to any one of claims 9 to 13, wherein the first information further comprises M pieces of
communication group indication information and second resource allocation information, M is a positive integer, M+N
is less than or equal to Q, the M pieces of communication group indication information indicate M scheduled
communication groups, the second resource allocation information indicates a second resource, and the second
resource comprises communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

A communication apparatus, comprising:

a transceiver unit, configured to receive first information, wherein the first information is used to schedule
communication of Q communication groups, Q is an integer greater than 1, one communication group comprises
a sending communication apparatus and a receiving communication apparatus, the firstinformation comprises N
pieces of communication group indication information and first resource allocation information, N is an integer
greaterthan 1, N is less than or equal to Q, the N pieces of communication group indication information indicate N
scheduled communication groups, the first resource allocation information indicates a first resource, and the first
resource is used to determine communication resources of the N communication groups; and

aprocessing unit, configured to determine a communication resource of a first communication group based on the
first resource, wherein the N pieces of communication group indication information comprise first communication
group indication information indicating the first communication group, wherein

the transceiver unit is further configured to perform communication on the communication resource of the first
communication group.

The apparatus according to claim 15, wherein the first resource comprises the communication resources of the N
communication groups, or the first resource is a communication resource of a second target communication group in
the N communication groups.

The apparatus according to claim 15 or 16, wherein there is an association relationship between the first commu-
nication group indication information and the communication resource of the first communication group.

The apparatus according to any one of claims 15 to 17, wherein

the processing unit is specifically configured to determine the communication resource of the first communication
group based on the first resource and a ranking of the first communication group indication information in the N pieces
of communication group indication information.

The apparatus according to any one of claims 15 to 18, wherein

the processing unitis specifically configured to determine the communication resource of the first communication
group in a resource other than a first non-candidate resource based on the first resource, wherein
the first non-candidate resource is a resource that is not used for communication of the N communication groups.

The apparatus according to any one of claims 15 to 19, wherein the communication resource of the first commu-
nication group comprises a second non-candidate resource, and the second non-candidate resource is not used for
communication of the first communication group; and

the transceiver unit is specifically configured to perform communication on a resource other than the second non-
candidate resource in the communication resource of the first communication group.

The apparatus according to any one of claims 15 to 20, wherein the transceiver unit is specifically configured to: when
a proportion of the second non-candidate resource in the communication resource of the first communication group is
less than or equal to a resource threshold, perform communication on the resource other than the second non-
candidate resource in the communication resource of the first communication group, wherein

the second non-candidate resource is not used for the communication of the first communication group.

The apparatus according to any one of claims 15 to 21, wherein the first information further comprises M pieces of
communication group indication information and second resource allocation information, M is a positive integer, M+N
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is less than or equal to Q, the M pieces of communication group indication information indicate M scheduled
communication groups, the second resource allocation information indicates a second resource, and the second
resource comprises communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

A communication apparatus, comprising:

a processing unit, configured to determine communication resources of N communication apparatuses; and
a transceiver unit, configured to send first information, wherein the first information is used to schedule
communication of Q communication groups, Q is an integer greater than 1, one communication group comprises
a sending communication apparatus and a receiving communication apparatus, the firstinformation comprises N
pieces of communication group indication information and first resource allocation information, N is an integer
greater than 1, N is less than or equal to Q, the N pieces of communication group indication information indicate N
scheduled communication groups, the first resource allocation information indicates a first resource, and the first
resource is used to determine communication resources of the N communication groups.

The apparatus according to claim 23, wherein the first resource comprises the communication resources of the N
communication groups, or the first resource is a communication resource of a second target communication group in
the N communication groups.

The apparatus according to claim 23 or 24, wherein there is an association relationship between first communication
group indication information in the N pieces of communication group indication information and a communication
resource of a first communication group in the N communication groups.

The apparatus according to any one of claims 23 to 25, wherein the processing unitis further configured to determine a
ranking of the first communication group indication information in the N pieces of communication group indication
information based on a ranking of the communication resource of the first communication group in the communication
resources of the N communication groups, wherein

the first communication group indication information indicates the first communication group.

The apparatus according to any one of claims 23 to 26, wherein the processing unit is specifically configured to
determine the communication resources of the N communication groups in a resource other than a first non-candidate
resource, and the first non-candidate resource is a resource that is not used for communication of the N commu-
nication groups.

The apparatus according to any one of claims 23 to 27, wherein the first information further comprises M pieces of
communication group indication information and second resource allocation information, M is a positive integer, M+N
is less than or equal to Q, the M pieces of communication group indication information indicate M scheduled
communication groups, the second resource allocation information indicates a second resource, and the second
resource comprises communication resources of the M communication groups, or the second resource is a
communication resource of one of the M communication groups.

A communication apparatus, comprising a processor, wherein the processor is connected to a memory, the memory is
configured to store a computer program, and the processor is configured to execute the computer program stored in
the memory, to enable the communication apparatus to perform the method according to any one of claims 1 to 8 or
perform the method according to any one of claims 9 to 14.

The apparatus according to claim 29, wherein the communication apparatus further comprises a transceiver, and the
transceiver is configured to: receive a signal from another communication apparatus other than the communication
apparatus and transmit the signal to the processor, or send a signal from the processor to another communication
apparatus other than the communication apparatus, to enable the communication apparatus to perform the method
according to any one of claims 1 to 8 or perform the method according to any one of claims 9 to 14.

A computer-readable storage medium, wherein the computer-readable storage medium stores a computer program,
and when the computer program is run, the method according to any one of claims 1 to 8 is performed, or the method

according to any one of claims 9 to 14 is performed.

A computer program product, wherein the computer program product comprises computer-executable instructions,
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and when the computer-executable instructions are run, the method according to any one of claims 1 to 8 is performed,
or the method according to any one of claims 9 to 14 is performed.

33. A communication system, comprising the communication apparatus according to any one of claims 15 to 22 and the
communication apparatus according to any one of claims 23 to 28.
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